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downward recharge from the water table aquifer, land use practices affecting the
water table aquifer could have long term regional effects on the sandstone aquifer. In
layer 5, the lower Hawthorn aquifer, a regional cone of depression around the Cape
Coral, Pine Island and Sanibel wellfields is noted in both simulations; the difference
between the two is the extent and depth of the cone. The impacts of either condition,
as well as any other potential development of the lower Hawthorn or other parts of
the upper Floridan Aquifer System are primarily economic. If declining water levels
cause regional degradation of water quality, then rising costs for desalination
treatment processes can be expected, and larger users may have to mitigate the loss
of free flow in the wells of other users. In layer 1, the water table aquifer, there is
practically no difference between the low and high water-use simulation in this layer.
No major regional head loss which might induce salt water intrusion is noted in
either situation. However, because of the regional scale of the model, it is not
possible to predict localized occurrences of salt water intrusion.

Recommendations

Strict management of the devel(}pment of the mid-Hawthorn aquifer in Cape
Coral is a necessity. Levels of stress of the magnitude estimated in the high water
use projection from the JMM report will draw the potentiometric surface of the mid-
Hawthorn aquifer below the base of its overlying confining bed, thereby dewatering
the mid-Hawthorn in that area. ‘

Strict management of the lower Tamiami aquifer in the Bonita Springs area to
prevent or minimize salt-water intrusion is a necessity. The model suggests that
there is a permanent trend toward water levels below sea level in the aquifer there.

Careful land use planning in planning districts 6 and 7 is recommended,
Growth in these districts will create significant increases in use for domestic self
supply from the sandstone aquifer, causing a regional lowering of water levels in that
acéuifer, which in turn increases downward recharge from the water table aquifer.
Additionally, the increased downward recharge may cause localized drawdown
impacts witﬂin the water table aquifer.

Determining the viability of development of the water table aquifer must be
accomplished by site-specific models of areas of interest, with the regional model
providing the boundary conditions. The flow model suggests that the water table
a%uifer appears to be a source of water supply if the water quality is acceptable.
The regional nature of the model, however, precludes in-depth determination of
effects of water supply development on wetlands.

The upper aquifers of the Floridan Aquifer %{stem appear to be good sources of
water supply through desalination treatment. However, long-term development
plans for these aquifers should address the degree of interconnection among them
and analyze possible trends in water quality deterioration, including economic
considerations.

Water conservation measures need to be continued and intensified. Although
the model suggests that water is available in certain areas and aquifers to meet the
low projected water demand for the year 2010, this short 20-year horizon probably
represents only a portion of Lee County’s ultimate growth.

Domestic self supply and irrigation are both large and widespread water use
types in Lee County. In order to enhance the accuracy and reliability of the model for
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resource availability determinations, improvements in the estimation of domestic
self supply use and the reporting of irrigation use are recommended.

The model should continue to be used in the water use permitting and
planning processes for regional problems. Where a finer scale site specific model is
needed, the regional model should be used to provide the boundary conditions. The
model should be refined and updated as additional data becomes available. In
addition, interfaces with the Hendry County model, currently in development, and
the Collier County model, scheduled for development, should be made when possible.
These interfaces will allow for regional anafysis of water availability from the
sandstone aquifer in Lee and Hendry counties, and enhance water shortage and
water use management of the lower Tamiami aquifer in the Bonita Springs and north
Naples areas.
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ABSTRACT

Lee County, Florida, is underlain by three aquifer systems; the Surficial,
comprising the water table and lower Tamiami aquifers; the Intermediate,
represented by the sandstone and mid-Hawthorn aquifers; and the Floridan, which
includes the lower Hawthorn, Suwannee, and deeper aquifers. A three dimensional
flow model of these aquifers has been developed using the U. S. Geological Survey
MODFLOW code. The model comprises seven layers, corresponding to the water
table, lower Tamiami, sandstone, mid-Hawthorn, lower Hawthorn aquifers and the
upper two zones of the Suwannee aquifer. Areally, the aquifers are represented with
a finite-difference grid of 42 rows and 48 columns. Initial aquifer parameters were
obtained from recent reports on a wellfield protection zone mogel and a water
resources study. A transient calibration was performed; calibration was made by
comparing computed heads against observed water levels in an extensive monitor
well network. In sensitivity testing, the sandstone aquifer and lower Hawthorn
aquifer layers proved somewhat sensitive to changes in vertical hydraulic
conductivity and transmissivity, and the mid-Hawthorn layer is quite sensitive to
changes in both vertical hydraulic conduectivity and transmissivity. Two predictive
simulations, being the high and low water use estimates for the year 2010, were
examined. In the high water use simulation, the mid-Hawthorn becomes dewatered
in parts of Cape Coral. In both simulations, water levels below sea level persistin the
lower Tamiami layer in the Bonita Springs area. Strict water management is
accordingly recommended, as is more investigation of the hydrology of the lower
Hawthorn and Suwannee aquifers.
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INTRODUCTION
PURPOSE AND SCOPE

The purpose of this study is to develop a three-dimensional ground water flow
model of the major aquifer systems in Lee County. The model is calibrated to existing
data and information and will be used for predictive purposes. It will have immediate
use in evaluating requests for large ground water withdrawals, and may be
applicable to aspects of water shortage management. In the longer term, it will serve
as the basis for ground water elements of a water use management plan for Lee
County, and as an aid in determining water availability for future growth within the
county.

Several comprehensive water resource evaluations and ground water modeling
studies have been done in Lee County. This study incorporates the results of these
studies, with as little reinterpretation as possible, into the development of the three
dimensional flow model.

LOCATION OF STUDY AREA

Lee County is located on the southwest coast of Florida, between latitudes 26°
18" and 26° 46’ North and longitudes 81° 33' and 82° 16' West. It is bounded on the
north by Charlotte County, on the east by Hendry County, on the southeast and south
by Collier County, and on the west by the Gulf of Mexico (Figure 1).

PREVIOUS INVESTIGATIONS

Water resources studies of Lee County have been done by Wedderburn et al.
(1982) and James M. Montgomery, Inc. (1988) and ground water flow models are
presented in Knapp et al. (1984) and Camp, Dresser and McKee, Inc. (1987). Painter
(1984) reports the results of a three-dimensional flow model for a portion of Lee
County in an unpublished thesis. The results of a well-plugging program to prevent
inter-aquifer migration of saline ground water are presented by Burns (1983).
Hydrogeologic aspects of areas adjacent to Lee County are given by Shaw and Trost
(1984) for the South Florida Water Management District (SFWMD) Kissimmee
Planing Area, Burns and Shih (1984) and Knapp, Burns and Sharp (1986) for western
Collier County, Smith and Adams (1988) for Hendry County, and Duerr et al. (1988)
for a portion of the Southwest Florida Water Management District. In addition,
numerous localized studies have been conducted and reported by private consultants.

AQUIFER SYSTEMS AND AQUIFERS

There are three aquifer systems within the study area, the Surficial, the
Intermediate and the Floridan (Figure 2). The Surficial Aquifer System comprises
two aquifers, the water table and ti'; lower Tamiami. Throughout most of the area
where the lower Tamiami exists, minimal confinement occurs between the two,
causing them to function as a single aquifer. However, in the southern and
southeastern part of the area, sufficient confinement exists that the lower Tamiami
begins to function somewhat separately. For purposes of defining hydraulic
properties within the model, the lower Tamiami is considered a separate aquifer in
those areas where its overlying confining bed is greater than 10 feet thick. The
Intermediate Aquifer System contains both the sandstone and the mid-Hawthorn
aquifers, along with the confining beds underlying each. The confining bed beneath
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the mid-Hawthorn aquifer contains localized production zones in portions of the study
area (Missimer & Associates, 1984). The Floridan Aquifer System includes the lower
Hawthorn, Suwannee, and deeper aquifers. All aquifers within the Floridan contain
water of salinity above recommended standards for potable use. However, treatment
of Floridan water by reverse osmosis technology provides potable water to Cape
Coral, Pine Island, and Sanibel.



MODEL DESCRIPTION
INTRODUCTION
The Lee County model uses the USGS three-dimensional finite difference flow

code, MODFLOW (McDonald & Harbaugh, 1988). This code was selected for several
reasons:

1. It is available in public domain.

2. It is compatible with most computers with only minor modification.

3. The modular structure of the code and its excellent documentation allow easy
modification of the code and the addition of new modules for specialty
applications,

4, The cell-by-cell flow feature of the code can be used to:

- Evaluate in detail flow and head changes associated with various
withdrawal scenarios.

- Generate boundary conditions for higher-resolution models within the
regional model.

5. MODFLOW allows great flexibility of data file structure and mana%ement;
this facilitates the employment of and interaction with other software for data
manipulation.

The MODFLOW code contains modules which simulate the effects of recharge,
evapotranspiration, rivers, drains, and other water sources external to the model on
ground water flow. Three iterative solution schemes, slice-successive overrelaxation,
strongly implicit procedure, and preconditioned conjugate gradient method, are
available. Both constant-head and no-flow conditions can be set within a model grid,
and a no-flow boundary is implicit along its outside edges. Table 1 summarily
describes the MODFLOW modules and their application to the Lee County model.

DISCRETIZATION

The model contains seven layers (Figure 3). The upper five layers simulate the
water table, lower Tamiami, sandstone, mid-Hawthorn, and lower Hawthorn
aquifers, as defined by Wedderburn, et al. (1982). The lower two layers represent,
production zones of the Suwannee aquifer.

The horizontal model grid comprises 42 rows and 48 columns (Figure 4). As
originally designed, all model cells were areally one mile square. However, the early
steady-state calibration runs demonstrated that, at current stress levels, cones of
depression in the layers representing the mid-Hawthorn, lower Hawthorn and
Suwannee aquifers were proximate to the northern and, occasionally, the western
boundaries of the model. Therefore, the westernmost and northernmost five cells
were expanded as shown in Figure 4.
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BOUNDARY CONDITIONS

The outside rows and columns of cells in all layers are set as specified head
boundaries (Figures 5 and 6). This type of boundary was selected over specified flux
because 1) the specified head condition allows the model to compute fluxes for a
variety of ground water flow conﬁgurations whereas the specified flux condition
requires the user to estimate fluxes from a single ground water flow condition, 2) the
specified head boundary provides a more exact linkage to other regional models that
are being developed for Hendry and Collier counties, and 3) specified head is
established only once for a model run in a file designated solely for that purpose,
rather than for each stress period as required for the specified flux condition, thereby
simplifying file management. Calculations of fluxes across several model layer
boundaries were made and compared to the flow resulting from specified heads alon
the same boundaries. Reasonable agreement was found. In the routine uses expecte
for the model, the constraint established by using the specified head condition on all
boundaries is not expected to be a problem. However, in cases where it appears that
the specified flux condition will yield a more accurate simulation from the model, the
user should substitute that type of boundary.

Within the top layer, the coast and surface of the Gulf of Mexico are
established as specified head of 0 feet NGVD (Figure 5); at this time, no correction for
equivalent fresh water head has been made. The entire bottom layer, which
represents the lower producing zones of the Suwannee aquifer, is also set as specified
head. Because there is no water level monitoring data from this part of the aquifer,
true water levels are not known. Therefore, as a simplifying assumption, the head
distribution within this aquifer was set 5 feet higher than the estimated pre-
development surface in the upper producing zone of the Suwannee aquifer (Fi%ure 7),
based on water level data co{)lected at the North Fort Myers injection well (Post,
Buckley, Schuh, and Jernigan, Inc., 1986).

HYDRAULIC CHARACTERISTICS

Transmissivity: Pre-calibration transmissivities in the model were based on
discretizations of hydraulic conductivity values for the water table, lower Tamiami,
sandstone and mid-Hawthorn aquifers used in a wellfield protection zone finite-
element model described by Camp Dresser and McKee, Inc. (CDM). These
discretizations were converted to the finite difference grid used for this model, and in
the lower Tamiami, Sandstone, and mid-Hawthorn layers, multiplied by
corresponding thicknesses for the aquifers derived from the James M. Montgomery
(JMM) report to establish initial cell transmissivities. Transmissivity in layer 5,
which simulates the lower Hawthorn aquifer, is based on aquifer thickness reported
by JMM and a uniform hydraulic conductivity of 56 ft./day, which is a rough average
of hydraulic conductivity based on pum}) tests. In layer 6, re]tgresentin the upper
portion of the Suwannee aquifer, a uniform transmissivity of 10,368 ft.2/day was
assigned. All of layer 7, representing the lower portion of the Suwannee aquifer, is
specified head and therefore the value of transmissivity used is immaterial; the
dummy value assigned is also 10,368 ft.2/day.

Vertical Conductance: Within the MODFLOW model, flow between layers
is controlled by the parameter Vcont (vertical conductance). Within the area,
hydraulic conductivities in the aquifers are at least four orders of magnitude higher
than those in the surrounding confining beds. Therefore is can be assumed that flow
in the aquifer is horizontal and flow in the confining units is vertical, justifying the
use of the vertical conductance term to represent the confining beds in a quasi-
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Figure 5.
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three-dimensional approach. The JMM study reports the following values of vertical
hydraulic conductivity for confining layers:

Lower Tamiami  0.012400 ft./day
Upger Hawthorn 0.008860 ft./day
Mid-Hawthorn 0.000310 ft./day
Lower Hawthorn 0.002565 ft./day

Values of Veont for these layers are obtained by dividing vertical hydraulic
conductivities by confining bed thicknesses obtained from the JMM report. Where
1f;_he lower Tamiami aquifer is absent, the thickness of its confining bed is set to one
oot.

Storage and Specific Yield: Specific yield in layer 1, representing the
unconfined water table aquifer, was set at 0.2, a typical value for unconfined
aquifers. Storage coefficients in layers 2 through 5, representing the lower Tamiami
through the lower Hawthorn aquifers, were set to 1 X 10-6 feet-! multiplied by the
aquifer thickness. This value was used in flow models of the surficial sediments of
Palm Beach County (Shine et al., 1989). In layer 6, representing the Suwannee
aquifer, storativity was unknown but set to a uniform value of 0.0001, typical of
confined aquifers.

SURFACE WATER

A total of ten rivers and canals are represented in 92 model cells using the
river package (Figure 8). This package allows an interaction of ground and surface
waters in cells where river reaches occur, controlled by river bank hydraulic
conductivity, stage elevation in the river, and the elevation of the river bottom.
When heads in the aquifer are higher than the river stage, the aquifer discharges to
the river and conversely when stage exceeds head, the river recharges the aquifer. A
river conductance term for a cell is obtained by multiplying hydrau%ic conductivity of
the river bed sediments by the length and wetted perimeter of the river reach in the
cell, then dividing by the thickness of the river bed. The rate of leakage into or out of
the river is linear, being equal to the difference between river stage and aquifer head
multiplied by the hydraulic conductance of the riverbed. If the aquifer head falls
below the bottom of the river, leakage into the aquifer occurs at the rate e%ual to the
difference between the river stage and river bed elevation multiplied by by the
conductance value. River bed elevations were determined from engineering
drawings, most of which came from a study by Johnson Engineering (Johnson Eng.,
1979). When available, stage data from the District database was used for water
level elevations, Additional water levels were either interpreted from the Johnson
Eng. study's backwater profiles, or from control structure elevations.

In addition, the major canals in the East County Water Control District
(ECWCD) were simulated using the drain package. Drain conductance terms are
determined identically to river terms. Flow into a drain is linear, determined by the
difference between the drain bottom elevation and aquifer head multiplied by the
hydraulic conductance of the drain, If aquifer heads drop below the bottom of the
drain, flow to the drain ceases, and no return flow from the drain occurs. Bottom
elevation of the drain in each cell was assumed to be the control elevations of the
ECWCD canal in the cell, minus three feet.

13
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RECHARGE

The average recharge de%th in a model cell resulting from precipitation, Rp,
can be computed using the mass balance equation as:

Rp=Pn-Qd-ET (1)
where

Pn is the average net precipitation depth over the cell not lost to interception or
depressional storage,

Qd is the average depth of water lost to surface drainage, and

ET is the average evapotransI‘Piration depth (calculated by the
evapotranspiration package in MODFLOW).

Net Precipitation: The monthly net precipitation depth, Pn, for a cell can be
approximately computed from the total monthly precipitation depth over the cell, Pt,
as:

Pn = MAX {(Ki)(Pt) - (Sum{Kd(d), d=1, n]), 0} (2)
where

Ki is the interception coefficient,
Kd(d) is the daily maximum depression storage loss, and
n is the number of days in the month.

Interception is that amount of the gross precipitation which wets and adheres to
above ground objects until it is returned to the atmosphere through evaporation
(Viessman, et al., 1977). The amount of water intercepted is a function of the storm
character, as well as the species, age, and density of the prevailing plants and trees,
and the season of the year. It was assumed that local variations in types of foliage
and consequent amounts of precipitation intercepted were negligible in a regional
model. Therefore, a uniform value for Ki of 0.8 was used throughout the area.

Precipitation that reaches the ground surface may infiltrate, flow over the
surface, or become trapped in numerous small depressions from which the only escape
is evaporation or inﬁf)tration. The depression-storage loss for impervious drainage
areas varies from 0.05" (on a slope of 2.5%) up to .11" %on a slope of 1%). For the model
area, the upper limit of 0.11” is assumed. Tll;en, Kd(d), or simply Kd, can be defined
as:

Kd = 0.11 MAX {[1 - V(K/Km) ], 0} (3)
where
K is the average vertical hydraulic conductivity of the soil zone in a cell, and

Km is the value of the hydraulic conductivity in which a infiltration depth of
0.11" is almost instantaneous related to the potential evaporation rate.

15



Agricultural and Other Irrigation: Irrigation water application rates for
several major crop types were derived from irrigation pumpage information
submitted to the SFWMD for the period selected for transient calibration. Where
sufficient information was not available, irrigation application rates were estimated.
The application rates used for calculating irrigation water use are presented in Table
2. The irrigation water use is calculated%y multiplying irrigated acreages, extracted
from District water use permit files, by the appropriate monthly crop irrigation
requirements and, if appropriate, dividing by irrigation system efficiency. The water
use was distributed among the withdrawal facilities, both surface and ground water,
in proportion to their capacities. Withdrawals from surface water sources were not
glrther considered. The E)cation of model cells with irrigation water use are shown in

igure 10.

Domestic Self-Supply: The JMM report presented high and low estimates of
historical and Erojected omestic self supply based on information compiled by Lee
County for each of the fifteen planning districts in the county, which are shown in
Figure 11. Distribution of domestic self supply discharge for each of the planning
districts was estimated based on examination of aerial photographs to determine
anroximate housing densities within each model cell (Figure 12). The distribution
of domestic self supply discharge by planning district and aquifer used in the
transient simulation is given in Table 3. These quantities are averages; monthly
fluctuations of discharge were made in each planning district in proportion to
fluctuations noted in the public water supply wellfield discharges for the wellfield
which serves that district (Table 4). The possibly offsetting effects of return flow from
domestic septic tanks and exfiltrating water and sewer lines were not considered in
this model. Because of the small amount of domestic self supply in districts 13, 14,
and 15, they are not included in determination of discharge.
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TABLE 3
DOMESTIC SELF SUPPLY
WATER USE ESTIMATES FOR THE MODEL CALIBRATION

Private Wells
rlanning o terTable Tamiami Sandstone Hawthorn  Hewthern
Aquifer(gpd  Aquifer (qg‘;ldﬁr Aquifer Aquifer
(gpd) (gpd) (gpd)
1 0 0 827,884 7,179,446 1,861,195
2 0 0 0 6,495,619 600,271
3 0 0 0 13,313,919 0
4 0 0 2,400,000 2,205,025 619,379
5 73,645 0 1,722,462 210,960 252,242
6 305,348 0 5,045,906 152,696 0
7 416,503 0 1,957,312 145,621 0
8 419,192 3,355,059 317,938 139,209 316,373
9 1,805,186 0 207,262 75,032 111,431
10 0 0 0 500,741 22,181
11 0 0 0 2,964,563 343,776
12 847,502 0 0 111,858 244,167
13 56,129 0 0 0 197,379
14 28,034 0 0 13,192 115,013
15 0 0 0 0 0
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CALIBRATION
STEADY-STATE CALIBRATION

The initial steady state runs served two purposes: 1) to make the initial
adjustments to the aquifer parameters used in the model and 2) to generate starting
heads for the transient runs. The pumpage applied in the steady state runs comprises
average estimated domestic self supply water use, estimated irrigation water use for
March, and reported public water supply pumpage for March, 1985, the month prior
to the beginning of the transient simulation runs,

TRANSIENT CALIBRATION

Following the initial steady state calibration runs, a series of transient runs
were made to calibrate the model to observed water levels using either reported or
estimated water use and historical meteorological conditions. The transient
calibration simulates the period of April, 1985 through September, 1986. This
interval was selected because it represents the most recent and extensive data
presented in the JMM report. Of this eighteen-month interval, the twelve-month
Eﬁriod é‘rclxm October, 1985 through September, 1986 was used to actually calibrate

e model.

Each month is simulated by a stress period comprising three time steps.
Although the accuracy of the model is enhanced by using more time steps per stress
period, computer utilization considerations dictated the use of a more minimal
number of steps. A sensitivity test on the calibrated model demonstrated that using
nine time steps per stress period instead of three resulted in an average change in
computed water levels of +0.05 feet in the layers representing confined aquifers.

It was attempted to calibrate so that agreement between observed water levels
in monitor wells and calculated water levels in the cells which represent location of
those wells, averaged for the period from October, 1985 through September, 1986,
were generally witiin the following ranges (+/- feet):

Surficial 2 feet
Lower Tamiami  3feet
Sandstone 4 feet

Mid-Hawthorn b feet
Lower Hawthorn 5 feet
Suwannee 5 feet

Tolerance was increased with increasing aquifer depth because;

1. In the shallower aquifers, small changes in water levels reflect potentially
large impacts, particularly with respect to wetland drainage.

2, Low hydraulic conductivity typical of confined aquifers in the area causes
heads to fluctuate more widely in response to stress, compared to unconfined
aquifers with higher conductivity.

3. There are fewer water level monitor wells in the deeper aquifers which makes

determining the actual regional water level trends and deviation of the model
results from them more difficult.
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The agreement of a computed water level with its counterpart observed level can be
affected by two things:

1. The computed water levels represent the average water level over a model cell.
If actual levels vary significantly across the one mile square cell, monitor well
levels may not closely match the computed levels. This is the case with several
wells located within public water supply wellfields where stresses on the
aquifer cause steep gradients as well as some located near surface water
streams, where strong natural gradients occur. In most cases however,the
gradient across a cell is sufficiently small that the monitor well represents the
cell conditions.

2. The model head being used for the calibration is an end-of-month value while
observed levels may have been measured any day of the month. In some wells,
month to month changes are large enough that poor agreement with monthl
values is noticed. However, by averaging the difference over a one-year period,
this effect is minimized.

As already noted, the initial model is based on existing interpretations of the
hydrogeology of Lee County to the extent possible. In the following paragraphs,
modifications during calibration are discussed. In the calibration of layers 2, 3 and 4,
deviations from the discretizations of hydraulic conductivities used by CDM in the
wellfield protection model were made. The intent of the CDM model was to obtain a
reliable calibration in the vicinity of public water supply wellfields in order to predict
contaminant transport times. The model reported here, however, has to examine
regional water availability, including the effects of domestic self supply and
irrigation water use, as well as public water supply. Therefore, some variations in
parameter estimates between the models is expected; the magnitude of the variations
is small. Table 5 shows the water use data used to generate the withdrawals
simulated in the calibration runs.

Layer 1, the Water Table Aﬂuifer: This layer of the model is unconfined. As
stated previously, the hydraulic conductivity distribution in the layer is based on the
CDM wellfield travel time model. The base of the water table aquifer, needed for the
model to compute transmissivity, is assumed to be the base of the Surficial Aquifer
System where the lower Tamiami aquifer is separated from the water table by a
confining bed thickness of less than ten feet. Where confinement of the lower
Tamiami exceeds ten feet, the base is the top of the lower Tamiami confining zone. In
order to eliminate a sharp change in transmissivity in layer 1, an area several cells
wide is allowed for the transition of the bottom of layer 1 from the top of the lower
Tamiami confining bed to the bottom of the water table aquifer. No modifications
needed to be made to the hydraulic conductivity, aquifer base elevation, or vertical
conductance data sets during the transient calibration,

Regional agreement of computed with observed heads is shown in Figure 13.
Computed water levels in the cells occupied bg wells 1.-1976, L-1978, and L-2202 do
not agree with the observed levels within the desired tolerance of 2 feet. These wells
are located in model cells which also contain the representation of the
Caloosahatchee River; therefore, the simulated water levels are probably lower than
observed levels due to cell-wide averaging of water levels which reflects the influence
of the river. Cell-wide averaging effects are alse noted in comparing observed and
computed levels in the cell containing well 1-1985, which also contains the Lee
County Utilities Corkscrew wellfield, and well L-954, affected by a Florida Cities
Water Company wellfield.
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Stress
Period

1

2

13
14
15
16
17

18

(Apr
(May
(Jun
{Jul
(Aug
(Sep
({Oct
{Nov
{Dec
(Jan
{Feb
(Mar
(Apr
(May
(Jun
(Jul
(Bug

(Sep

TOTALS,
All Periods

TABLE 5

WATER USE BY CATEGORY PER STRESS PERIOD
(Lee County Only)
(Reported as Cubic Peet Per Second)

85)
85)
85)
85)
85)
85)
85)
85)
85)
86)
86)
86)
86)
86)
86)
86)
86)
86)

Public
Water

Supply
46.6
45.5
42.9
36.5
37.5
39.7
38.2
42.0
46.2
48.9
47.0
49.3
59.3
52.2
42.4
44.3
40.8
39.0

798.3

Domestic
Self
Supply
87.8
92.7
86.3
89.2
84.5
76.8
80.4
87.5
81.8
87.2
94.7
94.3
98.9
95.0
79.0
78.2
78.0

78.6

1550.9
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Irrigation Total
170.5 304.9
167.7 305.9

14.9 144.1
37.6 163.3
0.0 122.0
14.9 131.4
14.0 132.6
84.6 214.1
92.1 220.1
7.6 215.7
42,2 183.9
10l.8 245.4
170.5 328.7
167.7 314.9
14.9 136.3
37.6 160.1
0.0 118.8
14.9 132.5
1225.5 3574.7
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Layer 2, the Lower Tamiami Aquifer: In the areas where this aquifer is
present, its transmissivity in the model was initially set as discussed previously.
Where the aquifer is absent, the layer in the model is represented by a hydraulic
conductivity of 500 ft./day multiplied by a thickness of 1 foot, a negligible value
which has no effect on the model results. As was the case with the bottom of layer 1, a
transitional area to prevent sharp transmissivity changes is allowed. The best
calibration for layer 2 was obtained by varying vertical conductance of the base of
layer 2 within the range of 3.6 X 10-5 day-1 t0 9.0 X 10-5 day-1. Specific storage for the
layer 2 was set to 1 X 10-6 ft.-1. During the transient calibration, a uniform hydraulic
conductivity value of 500 ft./day produced the best results. The agreement between
observed and computed water levels is shown in Figure 14,

Layer 3, the Sandstone Aquifer: The initial transmissivity of this layer was
also set as discussed previously, except for in the area of Cape Coral where the aquifer
is missing, where 0.001 ft./day was used. During the calibration, the hydraulic
conductivity in an area where CDM reported a value of 200 ft./day was gradually
lowered to 100 ft./day. Based on the calibration runs, Vcont of the base of layer 3 was
lowered to half its starting value, signifying a vertical hydraulic conductivity of
0.00017 ft./day. Specific storage was set to 1 X 10-6 f1.-1 and remained unchanged.
During calibration, unusually large drawdown was noted in the area of planning
district 4. Adjustments of hydraulic parameters within acceptable ranges failed to
rectify the problem. Inspection of land use from aerial photographs suggested that
the problem might be an overestimation of water use for domestic self supply. Based
on discussions with Lee County personnel (L. A. Pellicer & Roland Banks, personal
communication, 1989), the self supply estimate was lowered to half its original value.
After calibration, all observed ancf computed water levels were within the specified
tolerance of four feet (Figure 15) except for wells L-1984 and L-1998, which
correspond to cells containing the Green Meadows and Corkscrew wellfields. Here,
cell-wide averaging affects computed water levels,

Layer 4, the Mid-Hawthorn Aquifer: During the calibration, the best
match between simulated and observed water level fluctuations along both sides of
the lower reach of the Caloosahatchee River occurred when transmissivity was
doubled. Therefore an additional zone of higher hydraulic conductivity was added to
the model in that area. In addition, a high value of 90 ft./day in the southern part of
the model area was not used. Although a high transmissivity value is reported at an
aquifer performance test near Bonita Springs, there is insufficient regional data to
justify assuming an extensive highly transmissive area within the mid-Hawthorn
aquifer. Because of the relatively ?ow transmissivity and the large withdrawal stress
on this layer, it is extremely sensitive to small changes in the vertical conductance
between it and the underlying layer, and reasonable calibration could not be obtained
using a single value of vertical hydraulic conductivity applied to confinin§ bed
thickness. This is because the confining bed between the mid-Hawthorn and lower
Hawthorn aquifers is lithologically disparate, and actually contains localized water
producing zones (Wedderburn, et al., 1982, Missimer & Associates, 1984). Therefore,
the vertical conductance of the base of layer 4 was adjusted to produce the best match
between simulated and cbserved water levels. Computed water levels are at or near
the +/- five-foot agreement criterion in most wells (Figure 16). The exceptions are
wells L-735 and L-1993 in which the computed and observed hydrographs are
parallel but not in agreement. Near these wells, the aquifer both thins and dips
rapidly to the southeast (Figure 2). This situation may isolate a portion of the aquifer
from response to conditions to the north and west. Additional geologic and
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stratigraphic analysis will be required to fully explain and correct the lack of
agreement of the model with observed data in the area.

Layer 5, the Lower Hawthorn Aquifer: Compared to the overlying
aquifers, relatively little is known about the hydraulic characteristics of the lower
Hawthorn, Suwannee, and deeper aquifers, and the degree to which they are
interconnected. In calibrating the fifth layer, hydraulic conductivities were varied
from 25 to 110 ft./day, which represents the range of transmissivities reported in
aquifer performance tests. The layer is relatively insensitive to changes in hydraulic
conductivity within these ranges, but the best match between observed and computed
hydrographs occurred at a uniform hydraulic conductivity of 56 ft./day. Next,
agreement of computed and observed heads was tested by varying the vertieal
conductance term for the boundary between this and the underlying layer. Lacking
information of the thickness or character of confinement getween the lower
Hawthorn and Suwannee aquifers, uniform values of the vertical conductance term
for this boundary were tested. Observed and computed levels matched closely in
many wells with a conductance of 8 X 10-10 sec-1, but in the vicinity of the Cape Coral
wellfield, along parts of the Caloosahatchee River, and in northern Pine Island, much
better results were obtained at half that value. Accordingly, a variable vertical
conductance for the boundary between the lower Hawthorn and the upper Suwannee
aquifers was developed. The agreement between observed and computed water levels
is shown in Figure 17. Water levels in wells L-2525 and L-2528 are higher than
computed levels. The most likely explanation for this is that the zones in which the
wells are completed is somewhat isolated hydraulically from the main producin
zones of the aquifer, which the model represents. Several of the City of Cape Cora
monitor wells show some minor mismatch between computed and observed levels,
probably reflecting cell-wide averaging effects, proximity of some monitor wells to
production wells, and possible completion of both monitor and production wells in
both the lower Hawthorn and Suwannee aquifers.

Layer 6, the Upper Producing Zone of the Suwannee Aquifer: Little is
known of the characteristics of this aquifer separately at this time, other than that it
is considered to be somewhat hydrologically similar to the lower Hawthorn aquifer,
Therefore, the transmissivity was set to a uniform value of 10,368 ft.2/day, storage to
0.0001, and vertical conductance to 8 X 10-10 gec-1,

EXAMPLES OF RESULTS
Figures 18 through 22 show the simulated heads in layers 1 through 5 for the

end of the dry season in April, 1966. The computed heads for the end of the wet
season in September, 1986 are shown in figures 23 through 27.

33



o (43INDV NYOHLMVH ¥IMO) § ¥IAVT
STIATTHILYM QILNdNOD NV 0IAYISE0 40 INIWIIUOV IOVYIAY L1 unbuy

_ _ 4‘/ 00049 A
_ _ AiNNO3 3T
ﬁ'\l w £2
- AGLNL wdiNs 0001 A
And aar{ona L Eﬂu.—k %
AIND 33 ww ' munaMoy NIasiag ¥ £ 2 T 0 :
AINTALLIE FOVHIA!
AL p —_— = 0088EL A
af NOT LV
n TI3A wWoiieow D
i ¥ aN3IDIN o00acs A
[ A a1
S LR

N/

£1£2-1 Bt T

P.A\ 4 .s ” N - =1
5 ) d ,whv/f, cag "eosL A
/ / f es-Je S
* w 6282-1

ALIND AJCNIH

hiea~s
€g-10 G0D0I8 A
O0IX3W

-1
arap -3
b L Hmﬂ u| !b__ O ..;6 40
4 F FRnCY

DOSOER A

ALND 377
a
i
@
O
i
{
=

259

&
=
o
Fl
=
o
F3
=
memmr.ﬂﬂ %
Hpga-t
e o AND 3T
o

[l
R

AINTD 311D EeHD

00OOYE X
OOOOEE X
ON0IE X
bonosa X
waig X
foeos2 X
0a0neg X
teooia x|
004067 X

34



. 9861 ‘NYdV
(434INDV 378V1 ¥ILVM) L ¥IAVT NI S1IAIT HILVM GILNNOD

‘gL ainbi4

AY

r
:r:u'zj

)

OFE X

0GOBEE X

131X
J0
Exlab)

o006y A

ot A

0BEREL A

[T

oaeRiL A

0oe001e A

S80EC8 A

0aM0ER A

BODOTE A

35



9861 "TIddV
‘(¥3INDV INVIWVL YIMOT) T YIAVT NISTIAIT HILYM ILNdNOD ‘61 24nhHij

Wy sl - L

wuﬂ o

@ i
- AADH LD
¥ = MssEL A
,iw B Lot]
.Jll..V - L a u!._\/\ B e
/ v N §000SL A
7 =
&
) { ‘VPUM dw”%f/r//
. i Ay naL A
> b My W<
e )
J ) w0006 A
\
BOCTR A

OJIX3A
40
Kniab]

ALNZ 377

ALND 337

ALND 2Li0%2wH]

L.
AINT 30T w ALNT AAINH

ALNT 31i07Tavi)

0ME X
DONOET X
DO0IE X,
00063 X
000042 X
Ma3RLY X

36



9861 "UdY

‘(¥34iNDV INOLSANVS) € HIAVT NI ST1IAIT ¥ILVM QILNdNOD

"0g 24nb1y

\ ALNS HITOD

ALNT lEAN (S

o e 1

AND 35

ALNNOD 33T

SITH
7 ved

L334 & reta1o

IYANILNL
ANDANOI

WADN LD

a¥3IH
JIH1IAOIINGLDL
Tenod

40 S~ ¢

O34
Jo
470D

—
ﬁqg
B
i\
IS o —~—51 AN 23
Y LiND FLLOTA¥HD [~
A
: —02
M3
A
RE
-]
RS
i II:
3 > £ = ] = 3 > 3 T = = = E 3
[ w 2] ne a m 1) = - —- - - vy ~
£ 4 2 2 3 & g : 2 3 & 8 g g g
2 =] e = a a 2 s Q =] a =] b1 =] =1
g 8 -] g 2 ] 2 g 3 8 8 8 ) e =

00ODEY A

BO0QTL A

0G00EL A

g0goSL A

oooosis A

gooGes A

oooolE A

BOG0EB A

000058 A

codaslE A

DOODES A

{aoote A

37



S 9861 "4V
(434INOV NYOHLMVH-QIN) ¥ HIAVT NI STIAIT HILVM QILNdNOD

"Lz 3unbi4

)

.

"

|4

AINT M ]
ALND AdON3H

Y 377

AL

[4

A HgJ

ALNAODT 337

4333 D1
IYAYIINI
4n0iNOd

WATN P

O¥3H
JI¥LIWOILNILOL
Tvno3

40 S3NIN “~ B

GaN3ID3IT

O21X34
40
Aind

_
v R T AHVINIDE THA IS X
£ o8
% M.._ 3 Fy
=N L
[ M z PRy,
¢ ! %\&ﬁw .
[x] } . i
S )
g i
2 4 ,
. ____
£ 3 > > kol = 3 £ > > = » > > =
o w Y ] o o ] — - - - -
£ 8 g 2 3 g g g 2 g £ 8 g E g
a = S a a 2 8 = = a m e a
2 m < g8 2 a8 2 £ =1 ] 8 -4 = bl

000067

099014

f008EL

060054

moniL

090064

oogo18

000EB

paopsa

200048

n000s8

monta

;.

-

38



9861 “TUdV
(43NNOV NHOHLMVH ¥IMO01) § HIAVT NI STIATT HILVM GILNdINOD ‘T 24nbig

7 0oo0s9 A
/ ALNMDY 337
00001 A
%
w AL 31702 1334 01 rE2 10
TINT 43 r TYARILNI
- ~ 4 ; dnoLNDD
[t dADN Ld)
v 0ooaEL A
JE4L3IMOIINILDd
Tno3
30 ST~ . g .
0000SL A
gy %
= BON0LE A
gooosL A
000818 A
L 091Xk
4} 2 ﬂ 0
W [ Q000ER A
5lm
Slm
o2
.
212
=
D0GOSE A
7 — 0000ZE A
S
d5 AQND 312074vH0 0D0DSE A
SE
855
A
R
2
-12 cogols A
o } —
£ s > > £ = B3 3 3 3 = 3 > B »
[*] w w 1] n n N ] ﬂ - - ﬂ = 0 ~
2 4 2 4 g g 8 2 2 2 g g g g g
=] =1 a8 a =1 =1 =] =4 a & a = =] =
2 8 = e H S 3 ] =) g E 2 =

39



9861 ‘YIAWILIIS
(¥3INDV 318VL YILVM) L HIAVINISTIATTNILYM QILNDINOD €2 24nbig

000069 A
ALNAOD 33T
0O00TL A
nudm
1334 ¥
TYANILNL FEELTDO
ANDLNGD
CIABN LD
v 0000EL A
IMLIHOLINGLDL
el
40 SN~
(N EE R ooase A
000042 A
000062 &
000018 A
O3IXIW
40
£ng
DOOJES A
000058 A
DOOOLB A
ALNS 27
" w312 ﬁu/A/ oOD06E A
A 000016 A
i

MHOPE X
DODOEE X
ogoie X
000062 X
onoese X
g2 X
eROET X
ootz X
000067 X
oagolt X
000081 X
00DOET X
o0t ¥
0006
0004 X

40



9861 ‘HI4NI1d3S
"(Y3NDV INVINVL YIMOT) Z HIAVTENI STIAIT HILVYM GILNdWNOD 'tz 2anbiy

| @ ALB06S A
M ALKNO3 33T
/ / J 00001z A
3 N )
-
ALND W3TYD 1334 ¥
&,%u = r TYANILNI Fe2T0
A A 4NOINGD
Ay @ADN LD t000cs A
JIAMLINTTINILIDd
o3
a0 SIN ~ g
0GOS A
1000LL &
D0BDGL &
gooots A
A3IXTIH
A0
0000E8 A
h 000E8 A
o g ” ! 8000.8 A
AING 347
¢ LGND BLLOTMHD 000068 A
b
o
5
S
2 000016 A
I = 3 E3 Lxﬂ[x 3 E3 > = ) 3 > =
s 4 & % § § & & &g § &8 ‘&8 8§ 3§ ¢
§ & g g g g g g g g g g g
g = =1 m e =4 = =3 a = =

41



9861 "¥IAW3IL1d3s

"(434INOV INOLSANVYS) € ¥IAVINISTIATT HILYM QILNdNOD ‘gz 24nbyy
_ w m/ 200069 A
\ H / / ALNNO3 331
u / k ﬂ 4% p— bo00tL A
e e TIND NATR D it 2
A..r”uuwH = W WaaBiN e
: ahoh L
QvaH BO00EL 4
f : AuLMOLINILDS
] o3
N 0TI~ g
m\/._ . . .Lm J// aN3IDIT 00aEL A
JM.M\F .lq LSy -
/ { ‘.d,wmv. ,mc.wv.\M \ - wotze 1
Tﬁ@ //\w k e
X / 20006 A
AND ASTN3IH h,
1 A\
/ t000t8 A
037X
=

2

ALNJ 307

¥

ﬁ ALNT ANAN

\, )

IR Lt

ALNZ jlﬂ{uwﬁ
o

ALNT

40
Exipbl

000O¥E X
GO00EE X

ogoele X

000062 X

0080L2 X

oQuEd X
oonor2

000061 X

030041 X
000061 X

DOOOEY X
onooTl X

oo00L X

D0O0EB A

opoasa A

000048 A

DOORER A

0on0I6 A

42



"(H3NDV NYOHLMVH-QIN) ¥ HIAVT NI STIATT ¥ILVYM AILNdINOD

9861 'H3GN3Ld3S

ALND AMON3H

[ N K

Rt

N

LoD 357

‘9z 24nby
ALNNE) 337
%
4334 oL ¥ £E2 10
AN
{aAon Q
oY

i 20 N i

gN3831

P

.vﬂrw&{r. pay

// filol e ™

40
4na

B

L~

MAND FLIUE

0000¥E X

0040EE X

0oo0IE X

0ose X

LMD mpun_xc._u

00008 A

000a1L A

0000LL A

Q00064 A

popoSe A

o000t A

torni2 x|
aoansl X

ooanst x
ougost X
DODREY X
el X
D06

gonal X

43



TABLE 6
HEAD CHANGES IN FEETIN LAYERS 1,2 AND 3 RESULTING IN
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 1

Mazimum Maximum  Average
Increasein  Declinein Hea
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer1
Conductivity X 10 5.2 -5.7 -0.779 1.619
Conductivity / 10 - - - -
Veont X 10 0.1 -0.3 -0.007 0.037
Vecont/ 10 0.2 -0.1 0.010 0.038

Change From Calibration Run

In Underlying Layer 2
Conductivity X 10 49 5.6 -0.768 1.507
Conductivity /10 - - - -
Veont X 10 8.2 -0.7 0.491 1.320
Veont /10 2.8 -9.8 -1.215 1.966

Change From Calibration Run

In Underlying Layer 3
Conductivity X 10 2.4 -3.5 -0.730 0.990
Conductivity / 10 ) - - -
Veont X 10 9.3 -0.2 0.442 1.001
Veont/ 10 0.7 -5.2 -1.126 1.501
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TABLE 7
HEAD CHANGES IN FEET INLAYERS 1,2 AND 3 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 2

Maximum  Maximum  Average
Increasein  Declinein Hea
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 2
Conductivity X 10 5.1 -3.0 0.004 0.664
Conductivity /10 4.2 -10.3 -0.020 0.947
Veont X 10 2.2 -1.5 0.036 0.289
Veont /10 0.6 -2.2 -0.024 0.250

Change From Calibration Run

In Overlying Layer 1
Conductivity X 10 0.1 -0.3 -0.009 0.047
Conductivity /10 0.1 -0.2 -0.002 0.046
Veont X 10 0.1 -0.1 -0.002 0.023
Veont /10 0.1 -0.1 -0.005 0.026

Change From Calibration Run

In Underlying Layer 3
Conductivity X 10 2.1 -0.9 0.211 0.581
Conductivity /10 0.7 -4.8 -0.346 0.991
Veont X 10 3.2 -2.9 -0.282 0.927
Veont/ 10 3.7 -11.3 -0.970 2.993
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TABLE 8
HEAD CHANGES IN FEET IN LAYERS 1, 2,3 AND 4 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 3

Maximum  Maximum  Average
Increasein  Declinein Hea
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 3
Conductivity X 10 8.9 -4.3 0.332 2.000
Conductivity / 10 5.5 -58.2 -0.093 2.917
Veont X 10 4.0 4.1 1.084 1.595
Veont/ 10 1.2 -2.3 -0.521 0.659

Change From Calibration Run

In Overlying Layer 1
Conductivity X 10 0.4 -0.2 0.006 0.056
Conductivity/ 10 0.1 -0.3 0.001 0.044
Veont X 10 0.3 -0.2 0.017 0.054
Veont /10 0.1 -0.1 -0.009 0.032

Change From Calibration Run

In Overlying Layer 2
Conductivity X 10 1.1 -1.0 0.138 0.329
Conductivity /10 1.2 -1.5 -0.044 0.254
Veont X 10 1.5 0.0 0.412 0.479
Veont/ 10 0.0 -0.8 -0.225 0.263

Change From Calibration Run

In Underlying Layer 4
Conductivity X 10 1.0 -1.1 0.048 0.301
Conductivity / 10 0.8 -1.1 0.008 0.203
Veont X 10 8.6 -17.7 -9.211 6.320
Veont /10 11.8 -2.2 4.399 2.680
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TABLE 9
HEAD CHANGES IN FEET IN LAYERS 3,4 AND 5§ RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 4

Maximum  Maximum  Average
Increasein Deeclinein Hea
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 4
Conductivity X 10 22.8 -10.4 -1.398 6.363
Conductivity /10 14.0 -49.4 0.467 6.132
Veont X 10 33.7 2.2 10.579 6.908
Veont/ 10 -7.9 -87.1 -30.418 18.380

Change From Calibration Run

In Overlying Layer 3
Conductivity X 10 1.3 -0.6 -0.014 0.310
Conductivity /10 0.7 -1.7 -0.002 0.243
Veont X 10 25 0.0 0.495 0.472
Veont/ 10 0.0 -5.7 -1.335 1.164

Change From Calibration Run

In Underlying Layer 5
Conductivity X 10 4.8 -14 -0.012 1.185
Conductivity / 10 0.7 -2.3 0.020 0.470
Veont X 10 0.5 -4.2 -0.956 0.845
Veont/ 10 9.5 0.7 2.674 2.122
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TABLE 10 .
HEAD CHANGES IN FEET IN LAYERS 4,5 AND 6 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 5

Maximum Maximum  Average
Increasein  Declinein Hea ‘
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 5
Conductivity X 10 19.6 -5.4 -1.553 3.236
Conductivity /10 2.8 -64.5 0.442 3.426
Veont X 10 10.6 0.7 2.623 1.608
Veont/ 10 -3.9 -32.1 -15.493 7.098

Change From Calibration Run

In Overlying Layer 4
Conductivity X 10 6.1 -3.9 -0.840 2.062
Conductivity /10 1.5 -8.2 0.123 1.358
Veont X 10 5.7 0.6 2.063 1.249
Veont/ 10 -29 -26.1 -11.886 5.806

Change From Calibration Run

In Underlying Layer 6
Conductivity X 10 4.6 -2.5 -0.704 1.428
Conductivity /10 14 -7.1 0.208 0.932
Veont X 10 1.1 -4.9 -0.214 0.487
Veont/ 10 5.6 -0.0 1.333 1.221
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TABLE 11
HEAD CHANGES IN FEET IN LAYERS 1,2 AND 3 RESULTING IN
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES INLAYER 1

Maximum Maximum  Average
Increasein  Declinein Hea
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer1
Conductivity Doubled 1.7 -2.0 0.120 0.433
Conductivity Halved 1.7 -1.2 0.013 0.259
Vcont Doubled 0.1 -0.1 0.004 0.022
Veont Halved 0.1 0.1 0.003 0.021

Change From Calibration Run

In Underlying Layer 2
Conductivity Doubled 0.6 -0.7 0.010 0.169
Conductivity Halved 0.6 -0.8 -0.021 0.160
Vecont Doubled 2.6 -0.3 0.628 0.852
Veont Halved 03 -2.6 -0.694 0.874

Change From Calibration Run

In Underlying Layer 3
Conductivity Doubled 0.8 -1.0 -0.151 0.255
Conductivity Halved 0.7 -0.5 0.009 0.135
Veont Doubled 0.8 -0.1 0.070 0.131
Veont Halved 0.1 -1.2 -0.123 0.209
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TABLE 12
HEAD CHANGES IN FEET IN LAYERS 1, 2 AND 3 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 2

Maximum  Maximum  Average
Increasein  Decline in Head
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 2
Conductivity Doubled 24 -0.9 0.088 0.432
Conductivity Halved 1.1 -3.0 -0.086 0.521
Veont Doubled 0.9 -0.2 0.062 0.116
Veont Halved 0.1 -0.8 -0.078 0.119

Change From Calibration Run

In Overlying Layer 1
Conductivity Doubled 0.1 -0.1 0.000 0.022
Conductivity Halved 0.1 -0.1 -0.003 0.026
Vcont Doubled 0.1 0.0 0.002 0.015
Vcont Halved 0.1 -0.1 0.002 0.015

Change From Calibration Run

In Underlying Layer 3
Conductivity Doubled 1.0 -0.2 0.118 0.252
Conductivity Halved 0.2 -1.3 -0.135 0.307
Veont Doubled 15 -1.3 -0.113 0.451
Veont Halved 1.4 -2.2 0.050 0.655
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TABLE 13
HEAD CHANGES IN FEET IN LAYERS 1, 2,3 AND 4 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 3

Maximum  Maximum  Average
Increasein  Decline in Hea:
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 3
Conductivity Doubled 5.1 -1.6 0.055 0.653
Conductivity Halved 1.9 -9.3 0.035 0.721
Veont Doubled 1.2 0.9 0.328 0.437
Veont Halved 0.6 -1.0 -0.247 0.320

Change From Calibration Run

In Overlying Layer 1
Conductivity Doubled 0.1 -0.1 0.000 0.031
Conductivity Halved 0.1 -0.1 0.000 0.026
Veont Doubled 0.1 -0.1 0.004 0.030
Vceont Halved 0.1 -0.1 -0.005 0.025

Change From Calibration Run

In Overlying Layer 2
Conductivity Doubled 0.4 -0.4 0.030 0.106
Conductivity Halved 0.5 -0.4 -0.020 0.095
Vcont Doubled 0.5 0.0 0.134 0.157
Veont Halved 0.0 -0.4 -0.107 0.128

Change From Calibration Run

In Underlying Layer 4
Conductivity Doubled 0.3 -0.3 0.003 0.091
Conductivity Halved 0.3 -0.3 0.000 0.092
Veont Doubled 2.1 -5.8 -2.765 1.763
Veont Halved 5.3 -1.2 2.095 1.285
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TABLE 14
HEAD CHANGES IN FEET IN LAYERS 3,4 AND 5 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 4

Maximum  Maximum  Average
Increasein  Declinein Hea
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 4
Conductivity Doubled 8.8 -3.9 -0.367 1.891
Conductivity Halved 3.8 -10.7 0.244 1.825
Vcont Doubled 15.6 1.3 5.244 3.266
Veont Halved -2.1 -22.9 -7.124 4.645

Change From Calibration Run

In Overlying Layer 3
Conductivity Doubled 0.4 -0.2 -0.004 0.094
Conductivity Halved 0.2 -0.4 0.000 0.086
Veont Doubled 11 0.0 0.243 0.225
Veont Halved 0.0 -1.6 -0.348 0.310

Change From Calibration Run

In Underlying Layer 5
Conductivity Doubled 1.3 -0.4 -0.010 0.301
Conductivity Halved 0.3 -1.0 0.009 0.220
Veont Deubled 0.0 -1.9 -0.471 0.396
Vcont Halved 2.6 0.1 0.688 0.558
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TABLE 15
HEAD CHANGES IN FEETIN LAYERS 4, 5 AND 6 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 5

Maximum  Maximum  Average
Increasein  Deelinein Head
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 5
Conductivity Doubled 9.3 -1.7 -0.356 1.136
Conductivity Halved 14 -13.5 0.233 1.093
Veont Doubled 4.6 0.4 1.418 0.817
Veont Halved 0.8 -6.4 -2.571 1.338

Change From Calibration Run

In Overlying Layer 4
Conductivity Doubled 24 -1.1 -0.158 0.688
Conductivity Halved 0.8 -2.7 0.082 0.584
Vcont Doubled 2.9 0.3 1.109 0.650
Vcont Halved -0.6 -4.7 -1.993 1.083

Change From Calibration Run

In Underlying Layer 6
Conductivity Doubled 2.0 -0.8 -0.156 0.478
Conductivity Halved 0.7 -2.1 0.106 0.407
Vecont Doubled 0.2 -1.6 -0.115 0.217
Veont Halved 1.7 -01 0.219 0.289
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changes although they do not produce large average changes. Changes in vertical
conductance affect levels in the fourth layer significantly; doubling the vertical
conductance raises average water levels more than five feet, while halving causes an
average drop of almost eight feet. The net average effect of vertical conductance
changes on adjacent layers is relatively minor. However, reducing the vertical
conductance beneath the layer by an order of magnitude raises water levels in the
underlying layer 5 by more than two and a half feet while levels in the overlying
layer 3 drop an average of nearly one and a half feet.

LAYER 5, THE LOWER HAWTHORN AQUIFER

Layer 5 is relatively sensitive to changes in either hydraulic conductivity or
underlying vertical conductance of an order of magnitude, particularly when eitheris
lowered. Twofold changes in conductivity in layer 5 do not change average water
levels notably, except in the Cape Coral wellfield area, where levels rise more than
nine feet when conductivity is doubled and drop thirteen and a half feet when the
parameter is halved.

ADDITIONAL SENSITIVITY TESTING

In addition to testing the sensitivity of the model to changes in hydraulic
conductivity and vertical conductance, changes were also made to conditions which
affect the unconfined uppermost layer of the model. When the evapotranspiration
extinction depth was doubled, water levels in the top model layer dropped an average
of just over one foot, with a maximum drop of about twe and half feet. Halving the
evapotranspiration rate raised water levels about a foot on the average, up to a
maximum of three feet. Reducing recharge by half dropped water levels slightly less
than a foot, while doubling it raised levels about two feet. Increasing river and canal
cm:lductailce generally lowered water levels one to two feet in cells containing rivers
and canals.
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PREDICTIVE SIMULATIONS

Two steady-state predictive simulations were examined. In one, the effects
which will result from the low projection of water use for the year 2010 presented in
the JMM report (Table 16) are shown; the other displays the outcome of the high
projection (Table 17) for that year. The criteria for determining the low and high
water use estimates are given in Table 18. A volumetric budget of the 1985 scenario
is shown in Table 19, along with budgets for the low (Table 20) and high (Table 21)
predictive scenarios for comparison. In both simulations:

Public water supply is withdrawn from existing facilities; possible
development of new wells or wellfields is not considered or examined.

Domestic self supply demand is increased from quantities used in the
calibration simulations in areas where current development and level of
demand are minimal or moderate, and added where development did not exist
duriillg the calibration period but is likely to occur, e.g., along highway
corridors.

The results of the simulations were compared with 1985 conditions (Figures 28-32)
and are discussed below.

LAYER 1, WATER TABLE AQUIFER

No major regional head loss which might induce salt water intrusion is noted
in either simulation (Figures 33 and 34). There is practically no difference between
the low and high water use simulation in this aquifer, except that cones of depression
at the Fort Myers wellfield are larger in the high projection simulation. However,
because of the regional scale of the model, it is not possible to predict localized
occurrences of salt water intrusion. Similarly, the regional scale precludes
determining localized drawdown impacts on surface water bodies and wetlands
resulting from withdrawals from either the water table aquifer or from underlying
aquifers recharged by it.

LAYER 2, LOWER TAMIAMI AQUIFER

Even in the low projection simulation (Figure 35), a regional trend toward
water levels below sea level is noted in the Bonita Springs area. In the high water
use simulation (Figure 36), the area where this occurs becomes extensive, and water
levels along the coast become low enough that salt water intrusion is probable.

LAYER 3, SANDSTONE AQUIFER

Significant drawdowns are projected in both simulations in the sandstone
aquifer (Figures 37 and 38).

In planning district 4, projected water levels fall below sea level along the
Caloosahatchee River in both simulations., Estimates of future per capita water use
may be high in this planning district {(see calibration discussion). However, if
declines of the order of magnitude shown do occur, induced recharge from the
estuarine portion of the Caloosahatchee River may cause water quality degradation
in the sandstone aquifer. (Text continues on page 103.)
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TABLE 18. CRITERIA FOR WATER USE ESTIMATES

High estimates are based on the following criteriaa.
® 125 gallons per person per day (gped) for domestich;

® The following values for lawn irrigation:

Planning District Planning District Planning District

1: 250 gped 6: 200 gped 11: 300 gped
2: 300 gped 7: 200 gped 12: 150 gped
3: 300 gped 8: 250 gpcd 13: 100 gped
4: 200 gpcd 9: 250 gped 14: 100 gped
5: 150 gped 10: 100 gped 15: 100 gped

Low values are based on the following criteria:

@ 70 gped for domestic use (IFAS, Water Management in the Home,
date unknown);

® The following values for lawn irrigation:

Planning District Planning District Planning District
1: 125 gped 6: 125 gped 11: 125 gped
2: 125 gped 7. 125 gped 12: 125 gped
3: 125 gped 8: 125 gped 13: 100 gped
4: 125 gped 9: 125 gped 14: 100 gped
5: 125 gped 10: 100 gped 15: 100 gped

a  Source: Lee County Division of Environmental Services.
b Includes commercial and industrial use.

After JMM
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TABLE 19

VOLUMETRIC BUDGET FOR ENTIRE MODEL
1985 CONDITIONS

RATES (Cubic Feet per Second)

IN
STORAGE = 0.
CONSTANT HEAD = 211.60
WELLS = 0.
DRAINS = 0.
RECHARGE = 3546.1
ET = 0.
RIVER LEAKAGE = 2.1237
TOTAL IN = 3759.9

ouT
STORAGE = 0.
CONSTANT HEAD = 331.08
WELLS = 379.58
DRAINS = 174.04
RECHARGE = 0.
ET = 2788.5
RIVER LEAKAGE = 86.620
TOTAL OUT = 3759.8

IN - OUT 0.30029E-01

nn

PERCENT DISCREPANCY 0.00
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TABLE 20

VOLUMETRIC BUDGET FOR ENTIRE MODEL
LOW WATER USE PROJECTION FOR 2010

RATES (Cubic Feet per Second)

IN
STORAGE = 0.
CONSTANT HEAD = 228.82
WELLS = 0.
DRAINS = 0.
RECHARGE = 3546.1
ET = 0.
RIVER LEAKAGE = 2.1743
TOTAL IN = 3777.1

ouT
STORAGE = 0.
CONSTANT HEAD = 328.44
WELLS = 449,81
DRAINS = 170.32
RECHARGE = 0.
ET = 2742.5
RIVER LEAKAGE = 86.073
TOTAL OUT = 3777.1

IN - OUT 0.10742E-01

n "

PERCENT DISCREPANCY 0.00
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TABLE 21

VOLUMETRIC BUDGET FOR ENTIRE MODEL
HIGH WATER USE PROJECTION FOR 2010

RATES (Cubic Feet per Second)

IN
STORAGE = 0.
CONSTANT HEAD = 312.28
WELLS = 0.
DRAINS = o.
RECHARGE = 3543.3
ET = 0.
RIVER LEAKAGE = 2.2822
TOTAL IN = 3857.9

ouT
STORAGE = 0.
CONSTANT HEAD = 319.60
WELLS = 614,17
DRAINS = 165.50
RECHARGE = 0.
ET = 2673.6
RIVER LEARKAGE = 84,988
TOTAL OUT = 3857.9

IN - OUT 0.10742E-01

Ion

PERCENT DISCREPANCY 0.00
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TABLE A-1: DESCRIPTION OF RIVER CELLS

Layer Row Column Stage Conductance Bottom
1 11 36 3.00 0.16 =-7.50
1 11 37 3.00 0.07 -5.00
1 12 37 4.00 0.03 -6.00
1 12 38 6.00 0.16 0.00
1 12 39 9.00 0.21 2.00
1 12 40 10.00 0.05 3.00
1 15 34 15.94 0,04 5.00
1 14 34 13.94 0.01 2.50
1 14 33 12,44 0.05 0.00
1 14 32 10.44 0.01 -2.50
1 13 32 8.44 0.16 -5.00
1 12 31 6.44 0.20 -7.50
1 12 30 3.44 0.22 -7.50
1 12 29 1.94 0.63 -7.50
1 11 27 1.00 0.51 -28.00
1 12 27 1.00 8.96 -28.00
1 11 28 1,00 1.43 —-28.00
1 12 28 1.00 2.03 -28.00
1 11 29 1.00 5.09 -28.00
1 11 30 1.00 1.43 -28.00
1 10 30 1.00 1.08 -28.00
1 10 31 1.00 1.63 -28.00
1 10 32 1.00 1.02 ~-28.00
1 10 33 1.00 1.43 ~28.00
1 10 34 1.00 1.08 -28.00
1 10 35 3.15 1.22 ~24,00
1 10 36 3.15 1.12 -24.,00
1 10 37 3.15 1.02 -24.00
1 10 38 3.15 0.81 -24.00
1 10 39 3.15 0.81 -23.00
1 11 40 3.15 0.82 -22.00
1 10 41 3.15 1.08 -17.00
1 10 42 3.15 1.01 -17.00
1 10 43 3.15 1.04 -17.00
1 10 44 3.15 0.93 -17.00
1 10 45 3.15 0.79 -17.00
1 ) 45 3.15 0.93 -17.00
1 8 46 3.15 06.92 -17.00
1 8 47 3.15 0.92 -17.00
1 8 48 3.15 0.62 ~17.00
1 30 25 7.77 0.41 -2.50
1 29 25 7.77 0.07 -2.50
1 30 26 7.77 0.15 ~-2.50
1 29 26 7.77 0.17 -2.50
1 30 27 7.77 0.07 -2.50
1 29 27 7.77 0.04 -2.50
1 30 28 7.77 0.12 -2.50
1 29 28 4.28 0.08 0.00
1 28 24 0.00 0,22 -2.50
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TABLE A-1: DESCRIPTION OF RIVER CFLLS (Continued)

Layer Row Column Stage Conductance Bottom
1 27 24 1.00 0.30 -2.50
1 27 25 3.00 0.02 -1.50
1 28 25 5.00 0.05 0.00
1 33 26 6.53 0.46 -2.50
1 34 26 6.53 0.41 -3.00
1 35 26 6.53 0.04 -4.00
1 34 27 6.53 0.07 0.00
1 36 26 3.53 0.54 ~7.00
1 36 27 3.53 0.39 -5.50
1 36 28 3.53 0.25 -5.50
1 36 29 3.53 0.25 -5.00
1 36 30 3.53 0.06 -7.00
1 37 29 6.53 0.11 -3.60
1 37 30 8.53 0.05 3.00
1 35 30 6.53 0.02 4.00
1 40 27 4,20 0.81 -4,00
1 40 28 4.20 0.20 -4.00
1 41 29 4.20 0.10 -4.00
1 41 30 10.02 0.08 3.00
1 41 31 10.02 0.06 7.00
1 41 32 10.02 0.06 7.00
1 41 33 10.02 0.06 7.00
1 41 34 10.02 0.06 8.00
1 4] 35 10.02 0.05 2.00
1 41 36 10.02 0.05 8.00
1 9 34 5.00 0.05 -4,00
1 9 35 8.00 0.06 -2.50
1 8 35 11.00 0.03 -5.00
1 8 36 13.00 0.03 -2.50
1 28 23 0.00 0.29 =10.00
1 27 23 0.00 0.71 -7.00
1 26 23 1.00 0.42 -8.50
1 25 23 2.00 0.24 -7.00
1 24 23 3.00 0.15 -4.50
1 17 24 11.00 0.08 6.00
1 18 24 11.00 0.10 6.00
1 15 24 11.900 0.10 5.00
1 20 24 9.50 0.10 4.00
1 21 24 9.50 0.10 4.00
1 22 24 8.00 0.10 2.50
1 23 34 5.50 0.10 ¢.00
1 24 24 5.50 0.10 -2.50
1 25 24 4.00 0.14 -2.50
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TABLE A-2: DESCRIPTION OF DRAIN CELLS

Layer Row Column Elevation Conductance
1 25 42 19.5 3.6667
1 24 42 19.5 3.6667
1l 23 42 19.5 3.6667
1 22 42 19.5 3.6667
1 21 42 19.5 3.6667
1 20 42 18.0 3.6667
1 20 43 18.0 5.5000
1 19 42 18.0 3.6667
1 19 43 18.0 5.5000
1 18 42 18.0 3.6667
1 18 43 18.0 5.5000
1 17 42 18.0 3.6667
1 17 43 18.0 5.5000
1 16 42 14.5 3.6667
1 16 43 14.5 5.5000
1 15 42 14.5 3.6667
1 15 43 14.5 5.5000
1 20 40 17.8 8.2500
1 20 39 13.4 7.1500
1 20 38 19.4 8.2500
1 19 37 13.4 8.2500
1 19 36 11.0 3.3000
1 19 35 14.5 8.2500
1 18 35 11.0 9.3500
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TABLE A-3: ORIENTATION AND DIMENSIONS OF THE MODEL GRID

East Zone Planar Coordinate Location of
The Origin Point (Upper-Left Corner):

996652 North

15538 East
Cell Width, Cell Width,
Row Direction Column Direction
Row (Feet) Column (Feet)
1 40000 1 40000
2 27000 2 27000
3 18000 3 18000
4 12000 4 12000
5 8000 5 8000
6 5280 6 5280
7 5280 7 5280
8 5280 8 5280
9 5280 9 5280
10 5280 10 5280
11 5280 11 5280
12 5280 12 5280
13 5280 13 5280
14 5280 14 5280
15 5280 15 5280
16 5280 16 5280
17 5280 17 5280
18 5280 18 5280
19 5280 19 5280
20 5280 20 5280
21 5280 21 5280
22 5280 22 5280
23 5280 23 5280
24 5280 24 5280
25 5280 25 5280
26 5280 26 5280
27 5280 27 5280
28 5280 28 5280
29 5280 29 5280
30 5280 30 5280
31 5280 31 5280
32 5280 32 5280
33 5280 33 5280
34 5280 34 5280
35 5280 35 5280
36 5280 36 5280 -
Total Width of the Model, Row Direction: 300360 Feet

Total Width of the Model, Column Direction: 332040 Feet
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TABLE A-3: ORIENTATION AND DIMENSIONS OF THE MODEL GRID
(Continued)

East Zone Planar Coordinate Location of
The Origin Point (Upper-Left Corner):

996652 North

15538 East
Cell Width, Cell Width,
Row Direction Column Direction
Row {Feet) Column (Feet)
37 5280 37 5280
38 5280 38 5280
39 5280 39 5280
40 5280 40 5280
41 5280 41 5280
42 5280 42 5280
43 5280
44 5280
45 5280
46 5280
47 5280
48 5280
Total Width of the Model, Row Direction: 300360 Feet

Total Width of the Model, Column Direction: 332040 Feet
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APPENDIX B
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COMPARISONS OF COMPUTED AND OBSERVED WATER LEVELS

In the following hydrographs, cbserved water levels in monitoring wells are
compared with computed heads in cells which correspond to the monitor well
locations. A "+" shows the observed level and a "*" shows the corresponding
computed head. If the levels coincide, only the asterisk is shown. The letter "M"
means that the observed water level is missing for the month.

Figures B-1 through B-5 show the locations of the monitor wells used for the

comparisons.
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STATION:

APR
MAY
JUN
JUL

SEP
ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JuL
AuG
SEP

STATION:

APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP

85 :

HE-569 LAYER: 1 ROW: 14
Water Level, Feet (NGVD)

+
* % ok ok

L-1138 LAYER: 1 ROW: 29
Water Level, Feet (NGVD)

203

COLUMN: 46

COLUMN: 42



STATION:

L-1403 LAYER:

1 ROW: 30

Water Level, Feet (NGVD)

L-1457 LAYER:

Water Level,

1 ROW: 29
Feet (NGVD)

204

COLUMN: 11

COLUMN: 13



STATION: L-1964 LAYER: 1 ROW: 21 COLUMN: 40
Water Level, Feet (NGVD)

STATION:  L-1976 LAYER: 1 ROW: 9 COLUMN: 33
Water Level, Feet (NGVD)

APR 85 : *
MAY 85 : *4
JUN 85 :  *+
JUL 85 : *+

. *
SEP 85 : *
OCT 85 : * 4
NOV 85 :  *
DEC 85 : *
JAN 86 : *
FEB 86 : *
MAR 86 : *
APR 86 : *
MAY 86 : *+
JUN 86 : *
JUL 86 : LI

*

*

+ + + + +

AUG 86 :
SEP 86 :
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STATION:  L-1978 LAYER: 1 ROW: 10

Water Level, Feet (NGVD)

¥ % O * Ok * ¥
+

* % % *
+

STATION:  L-1992 LAYER: 1 ROW: 21

Water Level, Feet (NGVD)

17 27 37 47 57

206

COLUMN: 39

COLUMN: 42



- STATION:

APR 85 :
MAY 85
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

L-1999 LAYER:

Water Level,

L-2191 LAYER:

Water Level,

1 ROW: 24
Feet (NGVD)

1 ROW: 12
Feet (NGVD)

207

COLUMN: 32

COLUMN: 24



STATION:  L-2202 LAYER: 1 ROW: 10

Water Level, Feet (NGVD)

STATION:  L-2204 LAYER: 1 ROMW: 21

Water Level, Feet (NGVD)

208

COLUMN: 42

52 62
....... B
COLUMN: 36
65 75
....... oot



STATION:  L-2217 LAYER: 1 ROW: 7 COLUMN: 30

Water Level, Feet {NGVD)

STATION:  L-2308 LAYER: 1 ROW: 30 COLUMN: 27

Water Level, Feet (NGVD)

209



STATION:

STATION:

L-2549 LAYER:

1 ROW: 14

Water Level, Feet (NGVD)

L-3203 LAYER:

Water Level,

10 20

+ + %
% %

1 ROW: 16
Feet (NGVD)

210

COLUMN: 7

COLUMN: 20



STATION:  L-3204 LAYER: 1 ROW: 19

Water Level, Feet {NGVD)

APR 85 : + *
MAY 85 : +*

JUN 85 1 *4
JUL 85 : * 4
AUG 85 : * 4
SEP 85 : *
OCT 85 M *
NOV 85 : *
DEC 85 : *
JAN 86 : +*
FEB 86 : *
MAR 86 : *
APR 86 : *
MAY 86 : *y
JUN 86 : * 4
JUL 86 : * 4
AUG 86 : * 4
SEP 86 : * o4

STATION:  L-3205 LAYER: 1 ROW: 22

Water Level, Feet (NGVD)

211

COLUMN: 18
48 58
....... +iiinreaat
COLUMN: 17
44 54
....... Firveneraeat



STATION: L-3206 LAYER: 1 ROW: 22
Water Level, Feet (NGVD)

-4 6 16 26 36
S S S, S +..

APR 85 : *j4

MAY 85 : * 4

JUN 86 : * 4

JuL 85 : *

AUG 85 : * ¢

SEP 85 : *q

OCT 85 : * 4

NOV 85 : * 4

DEC 85 :  *4

JAN 86 : *4

FEB 86 : * +

MAR 86 : * +

APR 86 : * +

MAY 86 : * 4

JUN 86 : * 4

JUL 86 : * 4

AUG 86 : * +

SEP 86 : * 3

STATION:  L-3207 LAYER: 1 ROW: 20

Water Level, Feet (NGVD)

-3 7 17 27 37
. S SN . R +..

APR 85 *

MAY 85 ¥y

JUN 85 *y

JUL 85 *y

AUG 85 *g4

SEP 85 *

OCT 85 *

NOV 85 *y

DEC 85 *

JAN 86 *

FEB 86 *y

MAR 86 *y

APR 86 *y

MAY 86 * 4

JUN 86 *t

JUL 86 *y

AUG 86 * 4

SEP 86 *4

212

COLUMN: 14

46 56
....... R
COLUMN: 13
47 57
....... et



STATION: L-3208 LAYER: 1 ROW: 16 COLUMN: 11
Water Level, Feet (NGVD)

-3 7 17 27 37 47 57
. R Foveranans Forvenrnnns Fovreanann Foiinnann +

APR 85 *y

MAY 85 *4

JUN 85 *4

JUL 85 * 4

AUG 85 * 4

SEP 85 *y

OCT 85 *q4

NOV 85 *4

DEC 85 *

JAN 86 *

FEB 86 *

MAR 86 *y

APR 86 *

MAY 86 *y

JUN 86 *y

JUL 86 * 4

AUG 86 * 4

SEP 86 *4

STATION: L-3209 LAYER: 1 ROW: 7 COLUMN: 20

Water Level, Feet (NGVD)

14 29 34 44 54 64 74
Foii it Forrncanes ittt E L U . +

APR 85 : +*

MAY 85 : 4%

JUN 85 . %

JUL 85 : *4

AUG 85 : *y

SEP 85 : *

OCT 85 : *

NOV 85 : *

DEC 85 M *

JAN 86 : %

FEB 86 : *

MAR 86 : *+

APR 86 : *

MAY 86 : +*

JUN 86 : ¥y

JUL 86 : *

AUG 86 : *4

SEP 86 : *

213



STATION: L-3210 LAYER: 1  ROW: 13
Water Level, Feet {NGVD)

-1 9 19 29 39
oo inenn toiieainnn, +ooiiienn Foarsaaenn +

APR 85 +*

MAY 85 +*

JUN 85 *

JUL 85 *4

AUG 85 *

SEP 85 +*

OCT 85 *

NOV 85 *

DEC 85 *

JAN 86 : *

FEB 86 : *

MAR 86 M *

APR 86 : *

MAY 86 : *

JUN 86 : *4

JUL 86 o

AUG 86 * ¢+

SEP 86 *3

STATION:  L-3211 LAYER: 1 ROW: 15

Water Level, Feet (NGVD)

214

COLUMN: 14

49 59

......... b S
COLUMN: 17

52 62

......... ...t



STATION:  L-32]12 LAYER: 1 ROW: 18
Water Level, Feet (NGVD)

-3 7 17 27
N S Forrieeas Fovinnnn

APR 85 : + *

MAY 85 : +*

JUN 85 : +*

JUL 85 : +*

AUG 85 : +*

SEP 85 : + *

OCT 85 : + *

NOV 85 : + *

DEC 8% : + *

JAN 86 : + *

FEB 86 : + *

MAR 86 : + ¥

APR 86 : +*

MAY 86 4%

JUN 86 +%

JUL 86 4+ *

AUG 86 +*

SEP 86 ¥

STATION: L-3213 LAYER: 1 ROW: 20

Water Level, Feet (NGVD)

215

COLUMN: 19

37 47 57
seticinaiaan & L +
COLUMN: 18
37 47 57
b, toiiinnan, +



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

L-3214 LAYER: 1 ROW: 14
Water Level, Feet (NGVD)

L-3215 LAYER: 1 ROW: 23
Water Level, Feet (NGVD)

216

COLUMN: 7

COLUMN: 10



STATION:  L-5665 LAYER: 1 ROW: 31
Water Level, Feet (NGVD)

STATICN: .-5669 LAYER: 1 ROW: 31
Water Level, Feet (NGVD)

7 17 27 37
Foaviiaaa, tooeiiians ol oo 0en

APR 85 + *

MAY 85 + *

JUN 85 + %

JUL 85 *

AUG 85 *

SEP 85 *

OCT 85 +*

NOV 85 +*

DEC 85 *

JAN 86 +*

FEB 86 *

MAR 86 *

APR 86 *

MAY 86 *

JUN 86 * o+

JUL 86 *

AUG 86 *+t

SEP 86 *4

217

COLUMN: 36

50 60 70
T tooiieann +
COLUMN: 29
47 57 67
R Fooieains +



STATION:

APR 85 :
MAY 8% :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 85 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

L-726 LAYER:

Water Level,

L-728 LAYER:

Water Level,

1 ROW: 35
Feet {NGVD)

1 ROW: 17
Feet (NGVD)

218

COLUMN: 29

COLUMN: 30



STATION: L-739 LAYER: 1 ROW: 29
Water Level, Feet {NGVD)

10 20 30 40
. Forraranan P .

APR 85 +*

MAY 85 +*

JUN 85 +*

JUL 85 : * 4

AUG 85 : * o+

SEP 85 : * 4

OCT 85 : *4

NOV 85 : *y

DEC 85 : *

JAN 86 : *4+

FEB 86 : *+

MAR 86 : *+

APR 86 : *+

MAY 86 : *+

JUN 86 : * +

JUL 86 : *4

AUG 86 * 4

SEP 86 * 4

STATION: L-1137* LAYER: 1 ROW: 14

Water Level, Feet (NGVD)

12 22 32 42
S Forennnnn R R

APR 85 : + *

MAY 85 : + *

JUN 85 : +*

JUL 85 : *

AUG 85 : *4

SEP 85 : *

OCT 85 : +*

NOV 85 : +*

DEC 85 : +*

JAN 86 : +*

FEB 86 : +%

MAR 86 : +%

APR 86 : +*

MAY 86 : *

JUN 86 : * 3

JUL 86 : *4

AUG 86 : *4

SEP 86 : *

219

COLUMN: 31
50 60 70
setii i toieiinens +
COLUMN: 40
52 62 72
ceteiei e +ooiaeies +



STATION:  L-2195* LAYER: 1 ROW: 37 COLUMN: 33
Water Level, Feet (NGVD)

5 15 25 35 45 55 65
Fivriraanan Fovernann S S DI Foviieannn S P +

APR 85 : + *

MAY 85 . + *

JUN 85 : + *

JUL 85 : * 4

AUG 85 *

SEP 85 : *

0CT 85 : +*

NOV 85 : +*

DEC 85 : + *

JAN 86 : +*

FEB 86 : +*

MAR 86 : + *

APR 86 : + *

MAY 86 : +*

JUN 86 : * 4

JUL 86 : *

AUG 86 : *i

SEP 86 : +*

STATION:  L-246* LAYER: 1 ROW: 16 COLUMN: 26

Water Level, Feet (NGVD)

11 21 31 41 51 61 71
S I S Foriiiinan Fovenrnnnn S S Fovennnn. +

APR 85 *

MAY 85 * 3

JUN 85 * 4

JUL 85 *4

AUG 85 * 4+

SEP 85 * 4

OCT 85 *4

NOV 85 *4

DEC 85 *

JAN 86 * 4

FEB 86 *4

MAR 86 * 4

APR 86 * 4

MAY 86 *y

JUN 86 * ¢+

JUL 86 *4

AUG 86 * 4

SEP 86 oy

222



STATION:

STATION:

L-730* ALAYER: 1 ROW: 23
Water Level, Feet (NGVD)

L-954* LAYER: 1 ROW: 15
Water Level, Feet {NGVD)

223

COLUMN: 41

COLUMN: 21



STATION:  BBL1647 LAYER: 1 ROW: 35
Water Level, Feet (NGVD)

. *

JUL 85 : *

AUG 85 : * o4
. *

AUG 86 :  * +
SEP 86 : * 4+

STATION:  BBL1650 LAYER: 1 ROW: 36
Water Level, Feet (NGVD)

-2 8 18 28 38
Foverrannn Foriininas Fivrrranne S +..

APR 85 + ¥

MAY 85 + ¥

JUN 85 + *

JUL 85 *

AUG 85 *

SEP 85 *4

OCT 85 +*

NOV 85 +*

DEC 85 +*

JAN 86 +*

FEB 86 +*

MAR 86 +*

APR 86 +*

MAY 86 +*

JUN 86 + *

JUL 86 + *

AUG 86 *

SEP 86 *+

224

COLUMN: 26

49 59
....... b I
COLUMN: 27
48 58
....... Fiiineeeedt



STATION:  BBL1651 LAYER: 1 ROW: 36
Water Level, Feet (NGVD)

APR 85 : ¢+ =*
MAY 8 : + *
JUN 85 : + *
JUL 85 : +%*
AUG 85 : + *
SEP 85 : +*
OCT 85 : + ¥
NOV 85 : + %
DEC 85 : + *
JAN 86 : + *
FEB 86 : + *
MAR 86 :
APR 86 :

JUN 86 :  + %
JUL 86 1+ *

AUG 86 : +%
SEP 86 : + *

STATION: PELO1S LAYER: 1 ROW: 40
Water Level, Feet (NGVD)

3 13 23 33 43
S R Forrrnnonn Fovrnnnens +..
APR B : 4+ *
MAY 85 : + *
JUN 85 : 4+ %
JUL 85 : *
AUG 85 : +*
SEP 85 : +*
COCT 85 : *
NOV 85 : + *
DEC 85 : 4+ *
JAN 86 : +*
FEB 86 : +*
MAR 86 : + *
APR 86 : + *
MAY 86 : + *
JUN 86 : +*
JUL 86 : +*
AUG 86 : +*
SEP 86 : +*

225

COLUMN: 26

16 56
....... +.......00F
COLUMN: 31
53 63
....... +ooiiieanat



STATION:  PELO17 LAYER: 1 ROW: 40 COLUMN: 31
Water Level, Feet (NGVD)

4 14 24 34 44 54 64
Foviinnann Feeiiaiian S IR D b ST Foiianaian +

APR 85 *

MAY 85 + *

JUN 85 + 0 *

JUL 85 + *

AUG 85 *4

SEP 85 *4

OCT 85 *

NOV 85 +*

DEC 85 + *

JAN 86 +*

FEB 86 +*

MAR 86 +*

APR 86 +*

MAY 86 + *

JUN 86 +*

JUL 86 : *

AUG 86 : *t

SEP 86 : *

STATION:  PELO19 LAYER: 1 ROW: 40 COLUMN: 31

Water Level, Feet (NGVD)

4 14 24 34 44 54 64
Forrirenns . . R . Foviiranns +

APR 85 + *

MAY 85 M *

JUN 85 M *

JUL 85 *y

AUG 85 *y

SEP 85 *

OCT 85 *

NOV 85 +*

DEC 85 + *

JAN 86 +*

FEB 86 +%

MAR 86 +*

APR 86 + *

MAY 86 M *

JUN 86 +*

JUL 86 +*

AUG 86 *

SEP 86 *

226



STATION:  QCC0O239 LAYER: 1 ROW: 39 COLUMN: 33
Water Level, Feet (NGVD)

STATION:  QCC095 LAYER: 1 ROW: 41 COLUMN: 32
Water Level, Feet (NGVD)

227



STATION:  QCC097 LAYER: 1 ROW: 40 COLUMN: 32
Water Level, Feet (NGVD)
4 14 24 34 44 54 64

STATION:  L-738+ LAYER: 2 ROW: 36 COLUMN: 29
Water Level, Feet (NGVD)

228



STATION:

STATION:

L-1456+ LAYER: 2 ROW: 29

Water Level, Feet (NGVD)

L-1691+ LAYER: 2 ROW: 36

Water Level, Feet (NGVD)

229

COLUMN: 13

COLUMN: 30



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
0OCT 85 :
NOV 85 :
DEC 85 :
JAN 86
FEB 86 :
MAR 86 .
APR 85 :
MAY 86 :
JUN 85 :
JUL 86 :
AUG 86 :
SEP 86 :

STATIO

N:

L-1996+ LAYER: 2 ROW: 37
Water Level, Feet (NGVD)

L-2194*  LAYER: 2 ROW: 37

Water Level, Feet (NGVD)
15

-5 5 25

230

COLUMN: 35

COLUMN: 33



STATION: BBL1645 LAYER: 2 ROW: 36

Water Level, Feet (NGVD)

STATION:  BBL1646 LAYER: 2 ROW: 35

Water Level, Feet {NGVD)
-7 3 13 23 33

231

COLUMN: 26

COLUMN: 26



STATION:  BBL1676 LAYER: 2 ROW: 35
Water Level, Feet (NGVD)

-7 3 13 23 33
Foriennnas S R Fovrrnaans +..

APR 85 oy

MAY 85 *

JUN 85 *4

JUL 85 M *

AUG 85 * 4

SEP 85 * 4

OCT 85 * 4+

NOV 85 * 4

DEC 85 +*

JAN 86 + *

FEB 86 * 4

MAR 86 * 4

APR 86 +*

MAY 86 *

JUN 86 * +

JUL 86 * 4

AUG 86 * 4

SEP 86 * 4

STATION:  BSWSMW1 LAYER: 2 ROW: 36

Water Level, feet (NGVD)

232

COLUMN: 27

43 53
....... Fovanien ot
COLUMN: 28
42 52
....... S R



STATION:  BSWSMW2 LAYER: 2 ROW: 35
Water Level, Feet (NGVD)

-7 3 13 23 33 43 53
S I . S S S P +

APR 85 * 4

MAY 85 * 4

JUN 85 +*

JUL 85 * 4

AUG 85 * +

SEP 85 * 4

0CT 85 * 4

NOV 85 *

DEC 85 *4

JAN 86 M *

FEB 86 4%

MAR 86 * o4

APR 86 *

MAY 86 * 4

JUN 86 * 4

JUL 86 * 3

AUG 86 * o4

SEP 86 *4

STATION:  BSWSMW3 LAYER: 2 ROW: 35 COLUMN: 29

Water Level, Feet (NGVD)

-7 3 13 23 33 43 53
S U Fovrrrnaan Fovnnnnnn i S P I +

APR 85 :  *+

MAY 85 :  *+

JUN 85 : + *

JUL 85 : *4

AUG 85 : * 4

SEP 85 : * o4

OCT 85 : *t+

NOV 85 : * 4

DEC 85 : *

JAN 86 : * +

FEB 86 : + *

MAR 86 : * o+

APR 86 : *

MAY 86 : *+

JUN 86 : *4

JUL 86 : * 4

AUG 86 : * 4

SEP 86 : * 4

233

COLUMN: 30



STATION:  BSWSMW4 LAYER: 2 ROW: 36 COLUMN: 30
Water Level, Feet {NGVD)

-7 3 13 23 33 43 53
Fovrranans S P Forearnann P Foerinann S +

APR 85 4

MAY 85 * 4

JUN 85 +*

JUL 85 * 4

AUG 85 * +

SEP 85 * 4

OCT 85 * 4

NOV 85 * o+

DEC 85 *

JAN 86 M *

FEB 86 M *

MAR 86 : * 4+

APR 86 *3

MAY 86 * 4

JUN 86 * 3

JUL 86 * 4

AUG 86 * +

SEP 86 * o4

STATION:  PELO14+ LAYER: 2 ROW: 40 COLUMN: 31

Water Level, Feet (NGVD)

-6 4 14 24 34 44 54
Foovrinnnn S Forennaans P Fovrneunan Foriiinnnn +

APR 85 + *

MAY 85 + *

JUN 85 + *

JUL 85 * 3

AUG 85 * +

SEP 85 * 4+

OCT 85 +*

NOV 85 + *

DEC 85 + *

JAN 86 + *

FEB 86 + *

MAR 86 + *

APR 86 *

MAY 86 + *

JUN 86 *

JUL 86 + *

AUG 86 *3

SEP 86 + *

234



STATION:

STATION:

QCC0100 LAYER:

2

ROW: 39

Water Level, Feet (NGVD)

Qcco110 LAYER:

2

ROW: 39

Water Level, Feet (NGVD)

*+
*+

235

COLUMN: 33

COLUMN: 32



STATION:

STATION:

+..

APR 85 M
MAY 85 M
JUN 85 M
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 M
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

236

QCC094+ LAYER: 2 ROW: 41 COLUMN: 32
Water Level, Feet [NGVD)
7 17 27 37 47 57
......... S T N T SRR
*
*
+*
* 4+
* 4
* o+
+*
+*
+ *
*
+ *
+ *
*
+*
*t
*+
* o+
*4
QCCOo96+ LAYER: 2 ROW: 40 COLUMN: 32
Water Level, Feet (NGVD)
6 16 26 36 46 56
....... R T Y T
*
*
&
* o+
* o+
* o+
+*
+*
+ *
*
+ +*
+*
¥
*
*4
*+
* 4
*+



STATION:  QCCO9

T

APR 85 M *

85

M ¥

STATION:  C-303

APR
MAY
JUN
JUL
AUG

ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JuL
AUG
SEP

8+ LAYER: 2 ROW: 40
Water Level, Feet (NGVD)

7 17 27 37
% TRRS 2 U Fooveennns ..
*

* o+

* o+

* 4

*
*

¥*

*

* 4

*

LAYER: 3 ROW: 41

Water Level, Feet (NGVD)

237

COLUMN: 33

47 57
....... I
COLUMN: 35
49 59
....... L I &



LAYER: 3 ROW: 39
Water Level, Feet (NGVD)
5 15 25 35 45

STATION:  C-688

STATION:  HE-557 LAYER: 3 ROW: 11
Water Level, Feet (NGVD)

8 18 28 38 48

238

COLUMN: 40

55 65
N T e +
COLUMN: 45
58 68
....... oot



STATION: HE-559 LAYER: 3 ROW: 14 COLUMN: 46
Water Level, Feet (NGVD)

15 25 35 45 55 65 75
Forrnnenen Foerinnnnn Foveienens Forerinnnn Fornnnnnn Forrenrnan +

APR 85 *

MAY 85 *

JUN 85 *4

JUL 85 *4

AUG 85 *q

SEP 85 *

OCT 85 *

NOV 85 *

DEC 85 +%

JAN 86 +%

FEB 86 *

MAR 86 *

APR 86 +*

MAY 86 +*

JUN 86 *

JUL 86 *4

AUG 86 *

SEP 86 *

STATION:  HE-560 LAYER: 3 ROW: 14 COLUMN: 46

Water Level, Feet (NGVD)

16 26 36 46 56 66 76
E R S A Foiiinne Fovrnrnnnn +

APR 85 : *+

MAY 85 : *+

JUN 85 : *+

JUL 85 1 *¢

AUG 85 :  *¢

SEP 85 : *y

OCT 85 : *+

NOV 85 : *y

DEC 85 :  *+

JAN 86 : *

FEB 86 : *+

MAR 86 : * +

APR 86 : *+

MAY 86 : *

JUN 86 : *+

JUL 86 1 *¢

AUG 86 : *4

SEP 86 : *y

239



STATION:

STATION:

L-1625 LAYER: 3 ROW: 21
Water Level, Feet {NGVD)

240

COLUMN: 36

21 31 41 51 61 71
R D PP +. e F.oiei e b B +
I
+*
+*
*+
*+
*+
+*
* +
* o+
*
+i‘
*
+*
*¢
*
*4
*y
*+
L-1853 LAYER: 3 ROW: 28 COLUMN: 32
Water Level, Feet (NGVD)
12 22 32 42 52 62
b +.oo.00... oot b P Foernrnn & R +
+ *
+ *
+ *
+ *
+ *
+ *
+ *
+ *
+ *
+ *
+ k4
+ ¥
+ J
+ *
+ *
+ *
+ *
+ *



STATION:

STATION:

L-1907 LAYER: 3 ROW: 10 COLUMN: 35
Water Level, Feet (NGVD)
5 15 25 35 45 55 65
Foriieinn Fovirnnnas Forreiisnes S P S NN S U +
+ &%
+*
+*
+*
*
*t
*
*4
+*
+*
+ *
*+
+*
+*
+ *
+ *
+ *
+*
L-1963 LAYER: 3 ROW: 21 COLUMN: 40
Water Level, Feet (NGVD)
9 19 29 39 49 59 69
S e . S S S +
*
*+
*
* o+
*4
*4
+*
*
*
+*
*+
* o+
*+
* +
* o+
* o+
* o+
*

241



STATION:  L-1968 LAYER: 3 ROW: 16 COLUMN: 33
Water Level, Feet (NGVD)

11 21 31 41 51 61 71
L S i Forrrnannn Foeeaann Foerinannn +

APR 85 + *

MAY 85 + *

JUN 85 *4

JuL. 85 *3

AUG 85 *+

SEP 85 * 4

OCT 85 *

NOV 85 *t

DEC 85 *

JAN 86 *

FEB 86 *

MAR 86 *4

APR 86 +%

MAY 86 +%

JUN 86 +*

JUL 86 * +

AUG 86 *4

SEP 86 *

STATION: L-1974 LAYER: 3 ROW: 17 COLUMN: 27

Water Level, Feet (NGVD)

9 19 29 39 49 59 69
Feririnnnn S S S S Forinnanns Fovrinnn, +

APR 85 *

MAY 85 *4

JUN 85 * +

JUL 85 *4

AUG 85 *

SEP 85 * 4

OCT 85 + *

NOV 85 *4

DEC 85 * 4+

JAN 86 *y

FEB 86 * 4

MAR 86 * 3

APR 86 *4

MAY 86 *4

JUN 86 * 4+

JUL 86 *4

AUG 86 * 4

SEP 86 *4

242



STATION:  L-1975 LAYER: 3 ROW: 9 COLUMN: 33

Water Level, Feet (NGVD)

e
+ 4+ + +

STATION:  L-1977 LAYER: 3 ROW: 10 COLUMN: 39

Water Level, Feet (NGVD)

243



STATION:  [-2187 LAYER: 3 ROW: 14 COLUMN: 40
Water Level, Feet (NGVD)

10 20 30 40 50 60 70
Fovrennnns Forrrnnnnn A Foreernnn. Fovernnnn. +

APR 85 +*

MAY 85 +*

JUN 85 +*

JUL 85 *4

AUG 85 *y

SEP 85 *y

OCT 85 *

NOV 85 *

DEC 85 *

JAN 86 *

FEB 86 *

MAR 86 ey

APR 86 *

MAY 86 *

JUN 86 *y

JUL 86 oy

AUG 86 *y

SEP 86 *

STATION: 1-2190 LAYER: 3 ROW: 12 COLUMN; 24

Water Level, Feet (NGVD)

244



STATION:  L-2192 LAYER: 3 ROW: 29
Water Level, Feet (NGVD)

APR 85 : + *
MAY 85 : +*

JUN 85 : + *
JUL 85 : *
AUG 85 : +
SEP 85 : +
OCT 85 : + *
NOV 85 : + *
DEC 85 :

JAN 86 :

FEB 86 :

MAR 86 :

APR 86 : +
MAY 86 : *
JUN 86 : + *

JUL 86 : *

AUG 86 : + *
SEP 86 : + *

* 4 A+
¥

STATION:  L-2200 LAYER: 3 ROW: 10
Water Level, Feet (NGVD)

APR 85 : + *
MAY 85 : + *
JUN 85 : +%
JUL 85 : +
AUG 85 : + ¥
SEP 85 : +
OCT 85 : +
NOV 85 + *
DEC 85 : + *
JAN 86 : + %
FEB 86 : + *
MAR 86 : + *
APR 86 : + *
MAY 86 : + *
JUN 86 : +*
JUL 86 : +*
AUG 86 : + *
SEP 86 : + *

245

COLUMN: 38

57 67
....... Fooiinaat
COLUMN: 42
56 66
....... Foioiienn .t



STATION: L-2215 LAYER: 3 ROW: 23
Water Level, Feet (NGVD)

STATION:  L-2216 LAYER: 3 ROW: 7
Water Level, Feet (NGVD)

JUN 86 : + *
JUL 86 : + *
AUG 86 : + *
SEP 86 : + *

246

COLUMN: 41
58 68
....... B N

COLUMN: 30
61 71
....... e



STATION:  L-5648 LAYER: 3 ROW: 22
Water Level, Feet (NGVD)

STATION:  L-5664 LAYER: 3 ROW: 31
Water Level, Feet {NGVD)

JUN 86 + *
JUL 86 + *
AUG 8b + *
SEP 86 + *

247

COLUMN: 28

COLUMN: 36



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :

APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

L-5668 LAYER:

Water Level,

L-741 LAYER:

Water Level,

3 ROW: 31
Feet (NGVD)

3 ROW: 30
Feet (NGVD)

248

COLUMN: 29

COLUMN: 27



STATION:  L-1418* LAYER: 3 ROW: 18 COLUMN: 38

Water Level, Feet {NGVD)

STATION:  L-1984%* LAYER: 3 ROW: 28 COLUMN: 34

APR
MAY
JUN
JUL
AUG
SEP
OcT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP

Water Level, Feet (NGVD)



STATION:  L-1994* LAYER: 3 ROW: 22
Water Level, Feet (NGVD)

STATION: L-1998* LAYER: 3 ROW: 24
Water Level, Feet (NGVD)

250

COLUMN:

COLUMN:

30

32



STATION:  L-2186* LAYER: 3 ROW: 21
Water Level, Feet (NGVD)
9 19 29 39 49

STATION:  L-5649* LAYER: 3 ROW: 26
Water Level, Feet (NGVD)

JUN 86 * 4
JUL 86 * 4
AUG 86 * 4
SEP 86 * o4

251

COLUMN: 40

59 69
....... .00t
COLUMN: 28
54 64
....... S N



STATION:

STATION:

L-727* LAYER: 3 ROW: 14
Water Level, Feet [NGVD)

252

COLUMN: 40

20 30 40 50 60 70
Horiiiian, +oiiiiaean Foiviinann tornannans Foiiiieann L PN +
*
4%
4%
*4
*+
*4
*
*
%*
*
*
*4
*
&
*4
*4
*4
%
L-729* LAYER: 3 ROW: 21 COLUMN: 36
Water Level, Feet (NGVD)
19 29 39 49 59 69
L S Fovenaann oo Fovernnnnn o, Foviiiana +
+ *®
¥
*
* 4
*t
*+
+*
*
+*
4+ *
4+ *
+*
4+ *
*4
* 4
* 4+
* o+



STATION:  L-731% LAYER: 3 ROW: 29 COLUMN: 42
Water Level, Feet (NGVD)

STATION:  LFM1305 LAYER: 3 ROW: 8 COLUMN: 21
Water Level, Feet {NGVD)

[
=
=
2]
[=)]
-+
* % & % ¥

XT=
[
[p]
=]
(23]
+
L

253



STATION:

APR 85
MAY 85 :
JdUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

APR 85 :

JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
oCT 85 :
NOV 85
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 856 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

€-963 LAYER: 4 ROW: 35
Water Level, Feet {NGVD)

L-1058 LAYER: ¢ ROW: 16
Water Level, Feet (NGVD)

254

COLUMN: 40



STATION:  L-1111 LAYER: 4 ROW: 12

Water Level, Feet (NGVD)

STATION:  L-1116 LAYER: 4 ROW: 17

Water Level, Feet (NGVD)

COLUMN:

COLUMN:

19

15



STATION: L-1121 LAYER: 4 ROW: 21
Water Level, Feet (NGVD)

APR 85 : + *

MAY 85 : + *

JUN 85 : + *

JUL 85 : + *

AUG 85 : + ¥
SEP 85 : +

0CT 85 : *y
NOV 85 : * +
DEC 85 : g

JAN 86 : * +

FEB 86 : * +

APR 86 : * 4

MAY 86 : + *

JUN 86 : +

JUL 86 : + *

AUG 86 : +
SEP 86 : +*

STATION: L-1124 LAYER: 4 ROW: 22

Water Level, Feet (NGVD)

JUL 85 : >

256

COLUMN: 24

COLUMN: 22



STATION: L-1598 LAYER: 4 ROW: 22
Water Level, Feet {NGVD)

STATION: L-1973 LAYER: 4 ROW: 17
Water Level, Feet (NGVD)

I
=
]
=]
[=3]
+
* ¥ % *

257

COLUMN: 21

COLUMN: 27



STATION:  L-1983 LAYER: 4 ROW: 24
Water Level, Feet (NGVD)
25 35 45 55 65

APR 85 : + *
MAY 85 : + *
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 : + *
SEP 86 : + *

+ + + +
*

+ o+ o+ +
*

+ + + +
*

STATION:  L-2212 LAYER: 4 ROW: 27
Water Level, Feet (NGVD)

258

COLUMN: 32

75 85
....... oot
COLUMN: 17
46 56
....... R



STATION: L-2640 LAYER: 4 ROW: 16 COLUMN: 20
Water Level, Feet (NGVD)

STATION:  L-2641 LAYER: 4 ROW: 19 COLUMN: 18
Water Level, Feet (NGVD)



STATION: L-2642 LAYER: 4 ROW: 22
Water Level, Feet (NGVD)

STATION:  L-2643 LAYER: 4 ROW: 22
Water Level, Feet (NGVD)

260

COLUMN: 17

COLUMN: 14



STATION:  L-2645 LAYER: 4 ROW: 16 COLUMN: 11

Water Level, Feet (NGVD)

STATION:  L-2646 LAYER: 4 ROW: 7 COLUMN: 20

Water Level, Feet (NGVD)

+
* % % %

261



STATION:  L-2700 LAYER: ¢ ROW: 13
Water Level, Feet {NGVD)
6 16 26 36 46

STATION:  L-2820 LAYER: 4 ROW: 14
Water Level, Feet (NGVD)
7 17 27 37 47

APR 85 : +
MAY 85 : +
JUN 85 : +
JUL 85 : +
AUG 85 : +
SEP 85 : +

NOV 85 : +

DEC 85 : +

JAN 86 : +
FEB 86 : +

MAR 86 : +

APR 86 : + *

* % % % N % % N ¥ % ¥ ¥

% ¥

JUN 86 : +
JUL 86 : +

SEP 86 : + *
262

COLUMN:

COLUMN:

14



STATION: L-2821 LAYER: 4 ROW: 23
Water Level, Feet {NGVD)

=
>
-
Loy
o
+ + + + 4+

STATION:  L-4820 LAYER: 4 ROW: 13
Water Level, Feet (NGVD)

263

COLUMN: 10

59 69
....... +......0.00F
COLUMN: 18
29 39
....... +ooooa0lt



STATION:  L-5707 LAYER: 4 ROW: 15
Water Level, Feet (NGVD)

STATION: L-735 LAYER: 4 ROW: 27
Water Level, Feet (NGVD)

264

COLUMN: 24

COLUMN: 25



STATION:

STATION:

BBLM171 LAYER:

Water Level,

*
+ 4 4+ +

LFM2214 LAYER:

Water Level,

4 ROW: 35
Feet (NGVD)

4 ROW: 8
Feet (NGVD)

265

COLUMN: 27

COLUMN: 20



STATION:  L-1993 LAYER: 4 ROW: 22
Water Level, Feet (NGVD)

STATION: L-2644 LAYER: 4 ROW: 20
Water Level, Feet (NGVD)

266

COLUMN: 30

COLUMN: 13



STATION:  L-2701 LAYER: 4 ROW: 15 COLUMN: 17
Water Level, Feet (NGVD)

STATION: L-2702 LAYER: 4 ROW: 18 COLUMN: 19
Water Level, Feet (NGVD)

APR 85 : + *
MAY 85 : +*

JUL 85 : * +

AUG 85 : * +
SEP 85 : * +
OCT 85 : * +
NOV 85 : * +
DEC 85 : + %
JAN 86 : + *

FEB 86 : * ¢

MAR 86 : _ * o+

APR 86 : + *

MAY 86 : + *

JUN 86 : * 4

JUL 86 : *

AUG 86 : * +
SEP 86 : * +



STATION: L-2703 LAYER: 4 ROW: 20 COLUMN: 18
Water Level, Feet (NGVD)

APR 85 : *yq

MAY 85 : *3

JUN 85 : * +

JUL 85 : * +

AUG 85 : * +
SEP 85 : * +
OCT 85 : * +
NOV 85 : * +

DEC 85 : + *

JAN 86 : + *

FEB 86 : * 3

MAR 86 : *

APR 86 : + *

MAY 86 : + *

JUN 86 : * +
JUL 86 : *
AUG 86 : * +
SEP 86 : * +

STATION:  L-581 LAYER: 4 ROW: 19 COLUMN: 16
Water Level, Feet (NGVD)



STATION: L-742 LAYER: 4 ROW: 21 COLUMN: 23
Water Level, Feet {NGVD)

STATION:  L-781 LAYER: 4 ROW: 15 COLUMN: 15
Water Level, Feet (NGVD)

269



STATION:  L-2292 LAYER: 5 ROW: 17 COLUMN: 27
Water Level, Feet (NGVD)

STATION:  L-2295 LAYER: 5 ROW: 30 COLUMN: 27
Water Level, Feet (NGVD)

30 40 50 60 70 80 90
. S I S S A +

APR 85 : + *

MAY 85 : + *

JUN 85 : + *

JUL 85 : + *

AUG 85 : + *

SEP 85 : *

OCT 85 : +*

NOV 85 : +*

DEC 8% : + *

JAN 86 : + *

FEB 86 : +*

MAR 86 : + *

APR 86 : + *

MAY 86 : *

JUN 86 : + %

JUL 86 : + *

AUG 86 : +*

SEP 86 : +*

270



STATION:

STATION:

L-2310 LAYER: 5 ROW: 36
Water Level, Feet (NGVD)

* % * %

L-2311 LAYER: & ROW: 21
Water Level, Feet (NGVD)

271

COLUMN: 29

COLUMN:

40



STATION: L-2313 LAYER: 5 ROW: 29 COLUMN: 42
Water Level, Feet {NGVD)
47 57 67 77 87 97 107
Fornnanns Forrrrannn S S Forvenrnens Fowrenennn +
APR 85 : + *
MAY 85 : + *
JUN 85 : + *
JUL 85 : + *
AUG 85 : + *
SEP 85 :  +*
OCT 85 : *
NOV 85 : *t
DEC 85 : *
JAN 86 : +*
FEB 86 : +*
MAR B6 :  +*
APR 86 : + *
MAY 86 : + *
JUN 86 :  +*
JUL 86 : +*
AUG 86 : *
SEP 86 : +*
STATION:  L-2319 LAYER: 5 ROW: 28 COLUMN: 34
Water Level, Feet {NGVD)
43 53 63 73 83 93 103
N L A Ferrnnanan S S P . S +
APR 85 *
MAY 85 *
JUN 85 *
JUL 85 *4
AUG 85 *
SEP 85 * 4
0CT 85 *3
NOV 85 LA
DEC 85 * 3
JAN 86 *3
FEB 86 *y
MAR 86 *4
APR 86 +*
MAY 86 *
JUN 86 M *
JUL 86 M *
AUG 86 M *
SEP 8 M *

272



STATION:

STATION:

L-2328 LAYER: 5 ROW: 7
Water Level, Feet (NGVD)
55 65 75 85

* ¥ * ¥+

L-2341 LAYER: 5 ROW: 8
Water Level, Feet (NGVD)

273

COLUMN: 30

COLUMN: 24



STATION:  L-2435 LAYER: 5 ROW: 20 COLUMN: 20
Water Level, Feet {NGVD)

APR 8% : * 4
MAY 85 : * +
JUN 8% : *y
JUL 85 : * 4
AUG 85 : *
SEP 85 : *
ocT 8% *
NOV 8% : *

DEC 85 : * 4
JAN 86 : * +
FEB 86 : * +
MAR 86 : * +
APR 86 : ~* +
MAY 86 : * +

JUN 86 : *4
JUL 86 : * 4
AUG 86 : *4
SEP 86 : * 4
STATION:  L-2524 LAYER: 5 ROW: 29 COLUMN: 7

Water Level, Feet (NGVD)

5 15 25 35 45 55 65
Fivirnenan toieinnans oo oo Fooeiainn & PR +

APR 85 + *

MAY 85 + *

JUN 85 + *

JUL 85 +*

AUG 85 + *

SEP 85 * +

OCT 85 *4

NOV 85 +*

DEC 85 + *

JAN 86 + *

FEB 86 + *

MAR 86 + *

APR 86 + *

MAY 86 + *

JUN 86 + %

JUL 86 + *

AUG 86 * 4

SEP 86 * o+

274



STATION:  L-2525 LAYER: 5 ROW: 23
Water Level, Feet (NGVD)

o N
[l ol el s
M =-<
DooMmo o
OO N
*
*
¥ ¥ X%
+
+ +
+ +

STATION:  L-2526 LAYER: 5 ROW: 7
Water Level, Feet (NGVD)

34 44 54 64 74
& T Foarenanns Forieiaann ool +..

APR 85 + * '

MAY 85 + ¥

JUN 85 +*

JUL 85 +*

AUG 85 *

SEP 85 *

OCT 85 *

NOV 85 * ¢

DEC 85 *4+

JAN 86 *+

FEB 86 +*

MAR 86 + %

APR 86 + *

MAY 86 + *

JUN 86 +*

JUL 86 +*

AUG 86 *4

SEP 86 *

275

COLUMN: 10
69 79
....... D S

COLUMN: 13
84 94
....... teiearanaot



STATION:  L-2527 LAYER: 5 ROW: 14
Water Level, Feet (NGVD)
19 29 39 49 59

APR 85 : + *
MAY 85 : + ¥
JUN 85 : 4+ %
JUL 85 : + *
AUG 85 : + *
SEP 85 : + *
OCT 85 : +*
NOV 85 : + *
DEC 85 : +*
JAN 86 : 4%
FEB 86 : + ¥
MAR 86 : + *
APR B6 : + *
MAY 86 : + *
JUN 86 : + *
JUL 86 : + *
AUG 86 : + *
SEP 86 : +

STATION: L-2528 LAYER: 5 ROW: 15
Water Level, Feet (NGVD)
22 32 42 52 62

276

COLUMN: 7

COLUMK: 16



STATION:  L-2530 LAYER: § ROW: 10 COLUMN: 35
Water Level, Feet (NGVD)

* ¥ % * ¥ ¥

.,.,
m
[vv)
o
h
+ + + +

STATION:  L-2531 LAYER: 5 ROW: 9 COLUMN: 40
Water Level, Feet {NGVD)

277



STATION: L-585 LAYER: 5 ROW: 28
Water Level, Feet (NGVD)
22 32 42 52 62
S Fovrrannnn S N +..

STATION:  L-590 LAYER: 5 ROW: 30
Water Level, Feet {NGVD)

278

COLUMN: 14

72 82
....... L S
COLUMN: 10
58 68
....... B O &



STATION: L-652 LAYER: 5 ROW: 12
Water Level, Feet (NGVD)

JUN 85 : + *
JUL 85 : + *
AUG 85 : + *
SEP 85 : + *
OCT 85 : + *
NOV 85 : + ¥
DEC 85 : + *
JAN 86 : + *
FEB 86 : + *
MAR 86 : + *
. *
JUL 86 : + *
. +*
: *

STATION; CC-A LAYER: 5 ROW: 21
Water Level, Feet (NGVD)

279

COLUMN: 32

88 98
....... +o0aalt
COLUMN: 13
63 73
....... I



STATION: CC-B LAYER: 5 ROW: 21 COLUMN: 16
Water Level, Feet (NGVD)

8 18 28 k] 48 58 68
Forrinnnnn Firirnnnan e Foerinnann P Fovennninn +

APR 85 M *

MAY 85 M *

JUN 85 M *

JUL 85 : *4

AUG 858 + *

SEP 85 g

O0CT 85 * 4

NOV 85 * 4

DEC 85 *

JAN 86 *

FEB 86 : *y

MAR 86 : *

APR 86 : * +

MAY 86 : * 4

JUN 86 : + *

JUL 86 : + *

AUG 86 : + *

SEP 86 : + *

STATION: cCc-C LAYER: § ROW: 20 COLUMN: 18

Water Level, Feet (NGVD)

9 19 29 39 49 59 69
Forurnnens R S S S . P +

APR 85 M *

MAY 85 M *

JUN 85 M *

JUL 85 : * 4

AUG 85 : *yq

SEP 85 : *4

OCT 85 : *

NOV 85 : *y

DEC 85 : +*

JAN 86 : +*

FEB 86 : *

MAR 86 : +*

APR 86 : * %

MAY 86 : *4

JUN 86 : + *

JUL 86 : + *

AUG 86 + *

SEP 86 + *
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STATION: cc-D LAYER: 5 ROW: 16
Water Level, Feet (NGVD)
16 26 36 46 56

+
APR 85 M *
MAY 85 M *
JUN 85 M *
JUL 85 : +
AUG 85 : +
SEP 85 + *
OCT 85 : +
NOV 85 : +
DEC 85 : + *
JAN 806 : + *
FEB 86 : + *
MAR 86 : + *
APR 86 : +*
MAY 86 : + *
JUN 86 : +
JUL 86 : +
AUG 86 : +
SEP 86 : +

% * % ¥

STATION: CC-E LAYER: 5 ROW: 18
Water Level, Feet (NGVD)

APR 85 M

MAY 85 M *
JUN 85 M

JUL 85 : + *
AUG 85 : + *
SEP 85 : + *

OCT 85 : + *
NOV 85 : + *

DEC 85 : + ¥

JAN 86 : + *

FEB 86 : + *

MAR 86 : + *
APR 86 : *

MAY 86 : + *

JUL 86 : + *
AUG 86 : b %
SEP 86 :  + x
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COLUMN: 18

66 76
....... L P I, o
COLUMN: 15
51 61
....... I



STATION: CC-F LAYER: 5 ROW: 16
Water Level, Feet {NGVD)

APR 85 M

MAY 85 M *
JUN 85 M

JUL 85 : + 0 *
AUG 85 : + *
SEP 85 : + %
O0CT 85 : + *
NOV 85 : + *
DEC 85 : + *
JAN 86 : + *
FEB 86 : + *

MAR 86 : + *

APR 86 : * +

JUN 86 : + *
JUL 86 : + *
AUG 86 : + *
SEP 86 : + *

STATION: cC-a LAYER: 5 ROW: 19
Water Level, Feet ([NGVD)
0 10 20 30 40

APR 85 M *
MAY 85 M *
JUN 85 M *
JUL 85 : +*
AUG 85 : + *
SEP 85 : dy
OCT 85 ; *
NOV 85 : *
DEC 85 : *
JAN 86 : *
FEB 86 : * 4

MAR 86 : *

APR 86 : * +
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COLUMN: 16

64 74
....... kT
COLUMN: 17
50 60
....... L PP



STATION:

STATION:

CC-H LAYER: 5 ROW: 18 COLUMN: 14
Water Level, Feet (NGVD)
14 24 34 44 54 64
......... I N T e LT ERT
*
*
*
+*
+ *
* +
+*
*
*+
+*
*
*
* +
* 4+
*+
*4
+*
+ *
cc-J LAYER: 5 ROW: 18 COLUMN: 15
Water Level, Feet (NGVD)
11 21 31 4] 51 61
......... S T N T s SRR s
*
*
*
+ *
+ *
+ *
+ *
+*
+ *
+*
*
+*
* +
*
+*
+
+ *
+ *
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STATION: CC-K LAYER: 5 ROW: 20
Water Level, Feet (NGVD)

STATION: cC-L LAYER: 5 ROW: 20
Water Level, Feet (NGVD)

284

COLUMN: 15

COLUMN: 15



STATION: L-2529 LAYER: 6§ ROW: 26 COLUMN: 19
Water Level, Feet (NGVD)

20 30 40 50 60 70 80
L P L I Foiiieinnn L L SN Foiiinnans +

APR 85 * 4

MAY 85 * +

JUN 85 *+

JUL 85 *+

AUG 85 *+

SEP 85 * o+

OCT 85 * 4+

NOvV 85 * +

DEC 85 * 4

JAN 86 *4

FEB 86 * 4

MAY 86 *

JUN 86 +*
JUL 86 *
AUG 86 *4
SEP 86 *4
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